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(54) MOTIVE FORCE OUTPUT DEVICE AND CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a storage means 
from being charged/discharged by unexpected power by 
performing regulation so as to output desired motive 
force from a motor. 

SOLUTION: Energy Pe to be outputted from an engine is 
set so as to cancel deviation aPb between 
charging/discharging power Pb of battery and its target 
value Pb* (S1 16-S120), and the operation of engine is 
controlled so as to output this energy Pe (S122 and 
S134). The energy Pe outputted from the engine is 
converted by a clutch motor and an assist motor and 
outputted as motive force requested for a driving shaft 
and since the battery is charged/discharged by finding 
out the excess/lack of energy corresponding to this 
requested motive force, the charging/discharging power 
of battery can be regulated by regulating the energy Pe. 
When the target value Pb* is especially turned into a 
value 0, the motive force can be outputted to the driving 
shaft without charging/ discharging caused by 
unexpected power. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The prime mover which is the power output unit which outputs power to a driving 
shaft, and has an output shaft, It has the 1st revolving shaft combined with the output shaft of 
said prime mover, and the 2nd revolving shaft combined with said driving shaft. The energy 
adjustment device which adjusts the energy deflection of the power outputted and inputted by 
said 1st revolving shaft and the power which are outputted and inputted by said 2nd revolving 
shaft by I/O of corresponding electrical energy, The motor which considers an exchange of 
power as the output shaft of said prime mover, or said driving shaft, The charge and discharge of 
electrical energy required for adjustment of said energy deflection by said energy adjustment 
device, The accumulation-of-electricity means in which the charge and discharge of electrical 
energy required for an exchange of the power by said motor are possible, A target power setting 
means to set up the target power outputted to said driving shaft, and a prime-mover target 
power setting means to set up the prime-mover target power outputted from said prime mover 
based on the this set-up target power, The prime-mover operation control means which controls 
operation of said prime mover so that the set-up this prime-mover target power is outputted, 
The power control means which controls said energy adjustment device and said motor to carry 
out energy conversion of the electrical energy by which charge and discharge are carried out 
from the power outputted from said prime mover, and said accumulation-of-electricity means to 
said target power, and to output to said driving shaft, A power output unit equipped with a power 
deviation detection means to detect the power deflection of the power currently outputted from 
said prime mover, and said prime-mover target power, and a desired value correction means to 
correct said target power or said prime-mover target power based on the this detected power 
deflection. 

[Claim 2] Said desired value correction means is a power output unit according to claim 1 which 
is a means to correct said prime-mover target power so that said power deflection may become 
small. 

[Claim 3] When the power deflection detected by storage means to memorize as data which are 
a power output unit according to claim 2, and associated said target power and said prime-mover 
target power, and said power deviation detection means is below a predetermined value, It has a 
renewal means of data to update the data of said storage means as prime-mover target power 
related with said set-up target power in the prime-mover target power corrected by said desired 
value correction means. Said prime-mover target power setting means is a power output unit 
which is a means to set up said prime-mover target power based on the data memorized by said 
storage means. 

[Claim 4] Said desired value correction means is a power output unit according to claim 1 which 
is a means to correct said target power so that said power deflection may become small. 
[Claim 5] Said desired value correction means is a power output unit according to claim 4 which 
is a means to correct within the limits of a predetermined ratio to the target power set up by 
said target power setting means. 

[Claim 6] It is the power output unit which is a means to have claim 1 thru/or a charge~and- 
discharge power detection means to be the power output unit of a publication 5 either, and to 
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detect the charge-and-discharge power of said accumulation-of-electricity means, and to 
detect said power deflection based on the charge-and-discharge power with which said power 
deviation detection means was detected by said charge-and-discharge power detection means. 

[Claim 7] It is th e pow e r output u nit which is a po wer ou tput unit according to c laim 6, and \sa^ 

means to have a target power setting means to set up the target power by which charge and 
discharge are carried out from said accumulation-of-electricity means, and to detect said power 
deflection based on the power deflection of the charge-and-discharge power with which said 
power deviation detection means was detected by said charge-and-discharge power detection 
means, and the target power set up by said target power setting means. 
[Claim 8] There is no claim 1 and it is the power output unit of a publication 5 either. Said 
energy adjustment device It has a torque control means to control the torque which acts on this 
1st revolving shaft so that said 1st revolving shaft may rotate at the target rotational frequency 
of said prime mover corresponding to said prime-mover target power. Said power deviation 
detection means is a power output unit which is a means to detect said power deflection based 
on the deflection of the torque controlled by said torque control means, and the target torque of 
said prime mover corresponding to said prime-mover target power. 

[Claim 9] The 1st Rota where said energy adjustment device was combined with said 1st 
revolving shaft, While being combined with said 2nd revolving shaft, having the 2nd pivotable Rota 
relatively to this 1st Rota and exchanging power between these both revolving shafts through 
electromagnetic association between these both Rota There is no claim 1 which is the motor for 
Rota which outputs and inputs electrical energy based on electromagnetic association between 
these both Rota and the rotational frequency difference between these both Rota, and it is the 
power output unit of a publication 8 either. 

[Claim 10] There is no claim 1 and it is the power output unit of a publication 8 either. Said 
energy adjustment device When the power which has said 1st revolving shaft and said 2nd 
revolving shaft, and the 3rd different revolving shaft, and is outputted and inputted among said 
three revolving shafts to any two revolving shafts is determined, A power output unit equipped 
with a 3 shaft type power I/O means to output and input power to a residual revolving shaft 
based on the determined this power, and said 3rd revolving shaft and the revolving-shaft motor 
which carries out an exchange of power. 

[Claim 1 1] It has the prime mover which has an output shaft, and the 1st revolving shaft 
combined with the output shaft of said prime mover and the 2nd revolving shaft combined with 
said driving shaft. The energy adjustment device which adjusts the energy deflection of the 
power outputted and inputted by said 1st revolving shaft and the power which are outputted and 
inputted by said 2nd revolving shaft by I/O of corresponding electrical energy, The motor which 
considers an exchange of power as the output shaft of said prime mover, or said driving shaft. 
The charge and discharge of electrical energy required for adjustment of said energy deflection 
by said energy adjustment device, It is the control approach of a power output unit equipped 
with the accumulation-of-electricity means and ** of electrical energy required for an exchange 
of power by said motor in which charge and discharge are possible, (a) The prime-mover target 
power which sets up the target power outputted to said driving shaft, and outputs it from said 
prime mover based on the (b) this set-up target power is set up. (c) While controlling operation 
of said prime mover so that the set-up this prime-mover target power is outputted (d) Said 
energy adjustment device and said motor are controlled to carry out energy conversion of the 
electrical energy by which charge and discharge are carried out from the power outputted from 
said prime mover, and said accumulation-of-electricity means to said target power, and to 
output to said driving shaft, (e) The control approach of the power output unit which detects the 
power deflection of the power currently outputted from said prime mover, and said prime-mover 
target power, and corrects said target power or said prime-mover target power based on the (f) 
this detected power deflection. 

[Claim 12] It is the control approach of a power output unit according to claim 11. Said power 
output unit It has a storage means to memorize as data which associated target power and 
prime-mover target power. Said step (b) It is the step which sets up said prime-mover target 
power based on the data memorized by said storage means. Said step (f) When the power 
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deflection by which is the step which corrects said prime-mover target power so that said power 
deflection may become small, and the (g) aforementioned detection was carried out further is 
below a predetermined value, The control approach of a power output unit equipped with the 
step which updates storage of said storage means as prime-mover target power related with 
said set-up target power in said corrected prime-mover target power. 

[Claim 13] Said step (f) is the control approach of the power output unit according to claim 11 
which is the step which corrects said target power so that said power deflection may become 
small within the limits of a predetermined ratio to said set-up target power. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power output unit which outputs power to a 
driving shaft, and its control approach in detail about a power output unit and its control 
approach. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a power output unit, it is equipment 
carried in a car, and what combines the output shaft of a prime mover and the driving shaft with 
which the motor was attached electromagnetic with a magnetic coupling, and outputs the power 
of a prime mover to a driving shaft is proposed (for example, JP,53-133814,A etc.). In this power 
output unit, if transit of a car is started with a motor and the rotational frequency of a motor 
turns into a predetermined rotational frequency, while giving an exciting current to a magnetic 
coupling and carrying out cranking of the prime mover, the fuel supply and jump spark ignition to 
a prime mover will be performed, and a prime mover will be put into operation. After a prime 
mover starts, a part of power outputted from a prime mover is outputted to a driving shaft 
through electromagnetic association by the magnetic coupling, and it is made to run a car. The 
remainder of the power outputted from a prime mover is revived as power according to slipping 
of electromagnetic association of a magnetic coupling, is stored in a dc-battery as power used in 
the case of initiation of transit, or is used as power required for the drive of a motor. Under the 
power to which the power which should be outputted to a driving shaft is outputted through a 
magnetic coupling, a motor is driven when it runs short, and this insufficiency is compensated 
with it. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a power output unit, since it was 
premised on providing the power revived by the magnetic coupling, and power required for the 
drive of a motor by the charge and discharge of a dc-battery, the effectiveness of the whole 
equipment had the problem of falling when the effectiveness of the charge and discharge of a 
dc-battery can take advantaging. When the power outputted from a prime mover is larger than 
the power required of a driving shaft, the power revived by the magnetic coupling becomes larger 
than the power consumed by the motor, and a dc-battery is charged by superfluous power. 
Conversely, when the power outputted from a prime mover is smaller than the power required of 
a driving shaft, in order for the power revived by the magnetic coupling to become smaller than 
the power consumed by the motor and to compensate with insufficient power, discharge is made 
from a dc-battery. Although the power revived by the magnetic coupling and the power 
consumed by the motor will become equal and the charge and discharge of a dc-battery will not 
be performed if the power outputted from a prime mover and the power required of a driving 
shaft are equal, such control is not performed in an above-mentioned power output unit. 
[0004] The applicant has proposed the power output unit which controls operation of a prime 
mover so that the power outputted from a prime mover and the power required of a driving shaft 
already become equal, in order to solve such a trouble (Japanese Patent Application No. No. 
225869 [ seven to ] etc.). 
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[0005] However, even if it performed such control, by not outputting desired power from a prime 
mover, the charge and discharge of an unexpected dc-battery were made, and the operational 
status of a prime mover had the case where the energy efficiency of the whole equipment fell by 
this, w hen it changed with the operat ing temperat ure of a prime mover, **** of the fuel supplie d, 
atmospheric temperature, atmospheric pressure, etc. or abnormalities arose on a prime mover. 
[0006] The power output unit and its control approach of this invention set to adjust so that 
desired power may be outputted from a prime mover to one of the purposes, in order to solve a 
part of such a problem [ at least ]. Moreover, even if unexpected charge and discharge arise, the 
power output unit and its control approach of this invention set to make power of charge and 
discharge smaller to one of the purposes, while lessening the charge and discharge which an 
accumulation-of-electricity means does not expect. Furthermore, even if deflection arises to the 
power and the target power of charge and discharge, the power output unit and its control 
approach of this invention set to make this deflection small to one of the purposes, while the 
power aiming at the charge and discharge of an accumulation-of-electricity means performs 
them. 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] The power 
output unit and its control approach of this invention took the following means, in order to attain 
a part of above-mentioned purpose [ at least ]. 

[0008] The prime mover which the power output unit of this invention is a power output unit 
which outputs power to a driving shaft, and has an output shaft, It has the 1st revolving shaft 
combined with the output shaft of said prime mover, and the 2nd revolving shaft combined with 
said driving shaft. The energy adjustment device which adjusts the energy deflection of the 
power outputted and inputted by said 1st revolving shaft and the power which are outputted and 
inputted by said 2nd revolving shaft by I/O of corresponding electrical energy, The motor which 
considers an exchange of power as the output shaft of said prime mover, or said driving shaft, 
The charge and discharge of electrical energy required for adjustment of said energy deflection 
by said energy adjustment device, The accumulation-of-electricity means in which the charge 
and discharge of electrical energy required for an exchange of the power by said motor are 
possible, A target power setting means to set up the target power outputted to said driving 
shaft, and a prime-mover target power setting means to set up the prime-mover target power 
outputted from said prime mover based on the this set-up target power, The prime-mover 
operation control means which controls operation of said prime mover so that the set-up this 
prime-mover target power is outputted, The power control means which controls said energy 
adjustment device and said motor to carry out energy conversion of the electrical energy by 
which charge and discharge are carried out from the power outputted from said prime mover, 
and said accumulation-of-electricity means to said target power, and to output to said driving 
shaft, Let it be a summary to have a power deviation detection means to detect the power 
deflection of the power currently outputted from said prime mover, and said prime-mover target 
power, and a desired value correction means to correct said target power or said prime-mover 
target power based on the this detected power deflection. 

[0009] The energy adjustment device which has the 1st revolving shaft combined with the output 
shaft of a prime mover and the 2nd revolving shaft combined with a driving shaft adjusts the 
power output unit of this this invention by I/O of the electrical energy which corresponds the 
energy deflection of the power outputted and inputted by the 1st revolving shaft and the power 
which are outputted and inputted by the 2nd revolving shaft. A motor considers an exchange of 
power as the output shaft of a prime mover, or a driving shaft, and an accumulation-of- 
electricity means performs the charge and discharge of electrical energy required for adjustment 
of the energy deflection by the energy adjustment device, and the charge and discharge of 
electrical energy required for an exchange of the power by the motor if needed. A target power 
setting means sets up the target power outputted to a driving shaft, and a prime-mover target 
power setting means sets up the prime-mover target power outputted from a prime mover based 
on this set-up target power. A prime-mover operation control means controls operation of a 
prime mover so that this set-up prime-mover target power is outputted, and a power control 
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means controls an energy adjustment device and a motor to carry out energy conversion of the 
electrical energy by which charge and discharge are carried out from the power outputted from a 
prime mover, and an accumulation-of-electricity means to target power, and to output to a 
driving shaft. A desired value correction means corrects target power or prime-mover target 
power based on the power deflection of the power and prime-mover target power which are 
outputted from the prime mover detected by the power deviation detection means. In addition, 
"power" here means the energy expressed with the gestalt of the product of the torque which 
acts on a shaft, and the rotational frequency of the shaft, therefore, since the gestalten as 
power differ if torque differs from a rotational frequency even when the magnitude of the energy 
as power is the same, it becomes different power. In addition, the semantics of this "power" is 
the same also by the control approach of the power output unit of this invention mentioned later. 

[0010] According to the power output unit of such this invention, based on the power deflection 
of the power and prime-mover target power which are outputted from the prime mover, a prime 
mover, and an energy adjustment device and a motor are controllable. For example, the power 
outputted to a driving shaft through the thing which corrects target power then an energy 
adjustment device, and a motor can be corrected so that power deflection may become small, 
and the thing which corrects prime-mover target power so that power deflection may become 
small, then the power outputted from a prime mover can be corrected. And these results, the 
charge and discharge of the accumulation-of-electricity means by non-wanting energy can be 
avoided, and energy efficiency of the whole equipment can be made higher. 
[001 1] In the power output unit of this invention of a mode which corrects target power so that 
power deflection may become small When the power deflection detected by storage means to 
memorize as data which associated said target power and said prime-mover target power, and 
said power deviation detection means is below a predetermined value, It has a renewal means of 
data to update the data of said storage means as prime-mover target power related with said 
set-up target power in the prime-mover target power corrected by said desired value correction 
means. Said prime-mover target power setting means shall be a means to set up said prime- 
mover target power based on the data memorized by said storage means. If it carries out like 
this, a prime mover can be early made more into desired operational status, consequently energy 
efficiency of the whole equipment can be made higher. 

[0012] Moreover, in the power output unit of this invention of a mode which corrects prime- 
mover target power so that power deflection may become small, said desired value correction 
means shall be a means to correct within the limits of a predetermined ratio to the target power 
set up by said target power setting means. If it carries out like this, it can prevent that target 
power is corrected across the range of a predetermined ratio from the set-up target power. 
[0013] Having a charge-and-discharge power detection means to detect the charge-and- 
discharge power of said accumulation-of-electricity means in the power output unit of this 
invention including each [ these ] mode, said power deviation detection means shall be a means 
to detect said power deflection based on the charge-and-discharge power detected by said 
charge-and-discharge power detection means. If it carries out like this, based on the power by 
which charge and discharge are carried out to an accumulation-of-electricity means, operation 
of a prime mover is controllable. If a prime mover is controlled so that the power by which 
charge and discharge are carried out to especially an accumulation-of-electricity means 
becomes small, the charge-and-dischargeHess target power of an accumulation-of-electricity 
means can be outputted to a driving shaft. In the power output unit of such a mode, it shall have 
a target power setting means to set up the target power by which charge and discharge are 
carried out from said accumulation-of-electricity means, and said power deviation detection 
means shall be a means to detect said power deflection based on the power deflection of the 
charge-and-discharge power detected by said charge-and-discharge power detection means, 
and the target power set up by said target power setting means. If it carries out like this, target 
power can be outputted to a driving shaft, being accompanied by the charge and discharge of the 
accumulation-of-electricity means by desired power. 

[0014] Moreover, in the power output unit of this invention, said energy adjustment device is 
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equipped with a torque control means to control the torque which acts on this 1st revolving 
shaft so that said 1st revolving shaft may rotate at the target rotational frequency of said prime 
mover corresponding to said prime-mover target power, including each mode. Said power 
deviati on d ete ction m ean s sha ll be a means to detect said power deflection based on the 
deflection of the torque controlled by said torque control means, and the target torque of said 
prime mover corresponding to said prime-mover target power. If it carries out like this, a prime 
mover can be more certainly operated by desired operational status. 

[0015] In the power output unit of these this inventions said energy adjustment device It is 
combined with the 1st Rota combined with said 1st revolving shaft by said 2nd revolving shaft, 
and has the 2nd pivotable Rota relatively to this 1st Rota. While exchanging power between 
these both revolving shafts through electromagnetic association between these both Rota, it 
shall be the motor for Rota which outputs and inputs electrical energy based on electromagnetic 
association between these both Rota, and the rotational frequency difference between these 
both Rota. 

[0016] In the power output unit of this invention moreover, said energy adjustment device When 
the power which has said 1st revolving shaft and said 2nd revolving shaft, and the 3rd different 
revolving shaft, and is outputted and inputted among said three revolving shafts to any two 
revolving shafts is determined, It shall have a 3 shaft type power I/O means to output and input 
power to a residual revolving shaft based on the determined this power, and said 3rd revolving 
shaft and the revolving-shaft motor which carries out an exchange of power. 
[0017] The control approach of the power output unit of this invention has the prime mover 
which has an output shaft, and the 1st revolving shaft combined with the output shaft of said 
prime mover and the 2nd revolving shaft combined with said driving shaft. The energy adjustment 
device which adjusts the energy deflection of the power outputted and inputted by said 1st 
revolving shaft and the power which are outputted and inputted by said 2nd revolving shaft by 
I/O of corresponding electrical energy, The motor which considers an exchange of power as the 
output shaft of said prime mover, or said driving shaft, The charge and discharge of electrical 
energy required for adjustment of said energy deflection by said energy adjustment device, It is 
the control approach of a power output unit equipped with the accumulation-of-electricity 
means and ** of electrical energy required for an exchange of power by said motor in which 
charge and discharge are possible, (a) The prime-mover target power which sets up the target 
power outputted to said driving shaft, and outputs it from said prime mover based on the (b) this 
set-up target power is set up. (c) While controlling operation of said prime mover so that the 
set-up this prime-mover target power is outputted (d) Said energy adjustment device and said 
motor are controlled to carry out energy conversion of the electrical energy by which charge and 
discharge are carried out from the power outputted from said prime mover, and said 
accumulation-of-electricity means to said target power, and to output to said driving shaft, (e) 
Let it be a summary to detect the power deflection of the power currently outputted from said 
prime mover, and said prime-mover target power, and to correct said target power or said 
prime-mover target power based on the (f) this detected power deflection. 
[0018] According to the control approach of the power output unit of this this invention, based 
on the power deflection of the power and prime-mover target power which are outputted from 
the prime mover, a prime mover, and an energy adjustment device and a motor are controllable. 
For example, the power outputted to a driving shaft through the thing which corrects target 
power then an energy adjustment device, and a motor can be corrected so that power deflection 
may become small, and the thing which corrects prime-mover target power so that power 
deflection may become small, then the power outputted from a prime mover can be corrected. 
And these results, the charge and discharge of the accumulation-of-electricity means by non- 
wanting energy can be avoided, and energy efficiency of the whole equipment can be made 
higher. 

[0019] Said power output unit is equipped with a storage means to memorize as data which 
associated target power and prime-mover target power, in the control approach of the power 
output unit of such this invention. Said step (b) is a step which sets up said prime-mover target 
power based on the data memorized by said storage means. When the power deflection by which 
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said step (f) is a step which corrects said prime-mover target power so that said power 
deflection may become small, and the (g) aforementioned detection was carried out further is 
below a predetermined value, It shall have the step which updates storage of said storage means 
as prime-mover target power related with said set-up target power in said corrected prime- 
mover target power. If it carries out like this, a prime mover can be early made more into desired 
operational status, consequently energy efficiency of the whole equipment can be made higher. 
[0020] Moreover, in the control approach of the power output unit of this invention, said step (f) 
shall be a step which corrects said target power so that said power deflection may become small 
within the limits of a predetermined ratio to said set-up target power. If it carries out like this, it 
can prevent that target power is corrected across the range of a predetermined ratio from the 
set-up target power. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on an example. The block diagram in which drawing 1 shows the outline configuration of 
the power output unit 20 as the 1st example of this invention, and drawing 2 are the block 
diagrams showing the outline configuration of the car incorporating the power output unit 20 of 
drawing 1 . It explains from the configuration of the whole car using drawing 2 first on account of 
explanation. 

[0022] This car is equipped with the gasoline engine operated with a gasoline as an engine 50 
which is a source of power as shown in drawing 2 . This engine 50 inhales the gaseous mixture of 
the air inhaled through the throttle valve 66 from the inhalation-of-air system, and the gasoline 
injected from the fuel injection valve 51 to a combustion chamber 52, and changes into rotation 
of a crankshaft 56 movement of the piston 54 depressed by explosion of this gaseous mixture/ ! 
Here, the closing motion drive of the throttle valve 66 is carried out by the actuator 68. An 
ignition plug 62 forms a spark with the high voltage drawn through the distributor 60 from the 
ignitor 58, and gaseous mixture is lit by the spark and carries out explosion combustion of it by 
it. 

[0023] Operation of this engine 50 is controlled by the electronic control unit (hereafter referred 
to as EFIECU) 70. The various sensors in which the operational status of an engine 50 is shown 
are connected to EFIECU 70. For example, it is the rotational frequency sensor 76, the angle-of- 
rotation sensor 78, etc. which are prepared for the coolant temperature sensor 74 and 
distributor 60 which detect the water temperature of the throttle-valve position sensor 67 which 
detects the opening (position) of a throttle valve 66, the inlet-pipe negative pressure sensor 72 
which detects the load of an engine 50, and an engine 50, and detect the rotational frequency 
and angle of rotation of a crankshaft 56. In addition, although the starting switch 79 which 
detects the condition ST of an ignition key was connected to EFIECU70 in addition to this, 
illustration of other sensors, a switch, etc. was omitted. 

[0024] The driving shaft 22 is combined with the crankshaft 56 of an engine 50 through the 
clutch motor 30 and the assistant motor 40 which are mentioned later. The driving shaft 22 is 
combined with the differential gear 24, and, finally the torque from the power output unit 20 is 
transmitted to the driving wheels 26 and 28 on either side. This clutch motor 30 and the 
assistant motor 40 are controlled by the control unit 80. Although the configuration of a control 
unit 80 is explained in full detail later, the interior is equipped with Control CPU and accelerator 
pedal position sensor 64a prepared in the shift position sensor 84 formed in the shift lever 82 or 
the accelerator pedal 64 is connected. Moreover, the control unit 80 is exchanging various 
information by EFIECU70 and the communication link which were mentioned above. About 
control including the exchange of such information, it mentions later. 

[0025] As shown in drawing 1 , the power output unit 20 of an example consists of control units 
80 which carry out drive control of an engine 50, the clutch motor 30 by which the inner rotor 34 
was combined with the driving shaft 22 while the outer rotor 32 was combined with the 
crankshaft 56 of an engine 50, the assistant motor 40 which has Rota 42 combined with the 
driving shaft 22, and the clutch motor 30 and the assistant motor 40 greatly. 
[0026] As shown in drawing 1 , the clutch motor 30 equips the inner skin of an outer rotor 32 
with a permanent magnet 35, and is constituted as a synchronous motor which winds the coil 36 
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of a three phase around the slot formed in the inner rotor 34. The power to this three phase coil 
36 is supplied through the slip ring 38. The part which forms the slot and teeth for three phase 
coil 36 in the inner rotor 34 consists of carrying out the laminating of the sheet metal of a non- 
jorieatexLmagnetic steel sheet. In addition, although the resolver 39 which detects that angle-of- 
rotation thetae is formed in the crankshaft 56, this resolver 39 can also be used also [ sensor / 
78 / which was prepared for the distributor 60 / angle~of-rotation ]. 

[0027] On the other hand, although the assistant motor 40 is also constituted as a synchronous 
motor, the three phase coil 44 which forms rotating magnetic field is wound around the stator 43 
fixed to the case 45. This stator 43 is also formed by carrying out the laminating of the sheet 
metal of a non-oriented magnetic steel sheet. Two or more permanent magnets 46 are formed in 
the peripheral face of Rota 42. By the assistant motor 40, Rota 42 rotates by the interaction 
with the field which a field and the three phase coil 44 form with this permanent magnet 46. The 
shaft with which Rota 42 was combined mechanically is the driving shaft 22 which is an output 
shaft of the torque of the power output unit 20, and the resolver 48 which detects the angle-of- 
rotation thetad is formed in the driving shaft 22. Moreover, the driving shaft 22 is supported to 
revolve by the bearing 49 prepared in the case 45. 

[0028] The clutch motor 30 and the assistant motor 40 to apply are combined mechanically [ the 
inner rotor 34 of the clutch motor 30 ] to Rota 42 of the assistant motor 40, as a result a driving 
shaft 22. Therefore, if the relation between an engine 50 and both the motors 30 and 40 is said 
simple, the output torque outputted to the crankshaft 56 from the engine 50 will be outputted to 
a driving shaft 22 through the outer rotor 32 and the inner rotor 34 of the clutch motor 30, and it 
will be said that the torque from the assistant motor 40 is subtracted and added by this. 
[0029] Although the assistant motor 40 is constituted as a usual permanent-magnet type three 
phase synchronous motor, the clutch motor 30 is constituted so that the outer rotor 32 which 
has a permanent magnet 35, and the inner rotor 34 equipped with the three phase coil 36 may 
both be rotated. Then, the detail of the configuration of the clutch motor 30 is explained further. 
The outer rotor 32 of the clutch motor 30 is combined with a crankshaft 56, the inner rotor 34 is 
combined with the driving shaft 22, and it already explained that the permanent magnet 35 was 
formed in the outer rotor 32. In the example, eight (for N pole, the south pole is four pieces at 
four pieces) of this permanent magnet 35 are prepared, and it is stuck on the inner skin of an 
outer rotor 32. The magnetization direction is a direction which goes to the shaft center of the 
clutch motor 30, and the direction of a magnetic pole has reverse sense alternately. If this 
permanent magnet 35 and the three phase coil 36 of the inner rotor 34 which counters with few 
gaps are wound around a total of 12 slots (not shown) prepared in the inner rotor 34 and are 
energized in each coil, they will form the magnetic flux which passes along the teeth which 
separate a slot. This field will be rotated if the three-phase alternating current is passed in each 
coil. Each of the three phase coil 36 is connected so that supply of power may be received from 
the slip ring 38. This slip ring 38 consists of rotation ring 38a and brush 38b which were fixed to 
the driving shaft 22. In addition, in order to exchange the current of a three phase (U, V, W 
phase), rotation ring 38a and brush 38b for a three phase are prepared for the slip ring 38. 
[0030] An outer rotor 32 and the inner rotor 34 show various behavior by the interaction of the 
field which the permanent magnet 35 of an adjoining lot forms, and the rotating magnetic field 
which the three phase coil 36 prepared in the inner rotor 34 forms. Usually, the frequency of the 
three-phase alternating current passed in the three phase coil 36 is made into 4 times of the 
frequency of the deflection of the rotational frequency of an outer rotor 32 and the rotational 
frequency of the inner rotor 34 which were directly linked with the crankshaft 56. 
[0031] Next, the control unit 80 which carries out drive control of the clutch motor 30 and the 
assistant motor 40 is explained. The control device 80 consists of the 1st drive circuit 91 which 
drives the clutch motor 30, the 2nd drive circuit 92 which drives the assistant motor 40, and the 
control CPU 90 which controls both the drive circuits 91 and 92 and the dc-battery 94 which is 
a rechargeable battery. Control CPU 90 is one chip microprocessor, and equips the interior with 
RAM90a for work pieces, ROM90b which memorized the processing program, input/output port 
(not shown) and EFIECU70, and the serial communication port (not shown) that performs a 
communication link. In this control CPU 90, angle-of-rotation thetae of the engine 50 from a 
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resolver 39, The accelerator pedal position AP from angle-of-rotation thetad of the driving shaft 
22 from a resolver 48 f and accelerator pedal position sensor 64a (the amount of treading in of an 
accelerator pedal 64) The brake-pedal position BP from brake-pedal position sensor 65a (the 
amount of treading in of a brake pedal 65), The clutch current values Iuc and Ivc from two 
current detectors 95 and 96 prepared in the shift position SP from the shift position sensor 84, 
and the 1st drive circuit 91, The assistant current values lua and Iva from two current detectors 
97 and 98 prepared in the 2nd drive circuit, The charge-and-discharge power Pb of the dc- 
battery 94 from wattmeter 99b prepared in the remaining capacity BRM of the dc-battery 94 
from remaining capacity detector 99a and the output terminal of a dc-battery 94 etc. is inputted 
through input port. In addition, what remaining capacity detector 99a measures the specific 
gravity of the electrolytic solution of a dc-battery 94 or the weight of the whole dc-battery 94, 
and detects remaining capacity, the thing which calculates the current value and time amount of 
charge and discharge, and detects remaining capacity, the thing which detects remaining 
capacity by making between the terminals of a dc-battery short-circuit momentarily, and 
measuring sink internal resistance for a current are known. 

[0032] Moreover, from control CPU 90, the control signal SW2 which drives six transistors Tr11 
as the control signal SW1 which drives six transistors Tr1 which are the switching elements 
prepared in the 1st drive circuit 91 thru/or Tr6, and a switching element prepared in the 2nd 
drive circuit 92 thru/or Tr16 is outputted. Six transistors Tr1 in the 1st drive circuit 91 thru/or 
Tr6 constitute the transistor inverter, two pieces are arranged at a time in a pair, respectively so 
that it may become a source and sink side to power-source Rhine L1 and L2 of a pair, and each 
of the three phase coil (UVW) 36 of the clutch motor 30 is connected through the slip ring 38,at 
the node. Power-source Rhine L1 and L2 controls sequentially the rate of the transistor Trl ~ 
which makes a pair by control CPU 90 since it connects with the plus [ of a dc-battery 94 ], and 
minus side, respectively thru/or the ON time amount of Tr6 with a control signal SW1, and if the 
current which flows in each coil 36 is made into a false sine wave by PWM control, rotating 
magnetic field will be formed with the three phase coil 36. 

[0033] On the other hand, six transistors Trl 1 of the 2nd drive circuit 92 thru/or Tr16 also 
constitute the transistor inverter, is arranged, respectively, and the node of the transistor which 
makes a pair is connected to each of the three phase coil 44 of the assistant motor 40. [ as well 
as the 1st drive circuit 91 ] Therefore, the transistor Tr1 1 thru/or the ON time amount of Tr16 
which makes a pair by control CPU 90 is sequentially controlled with a control signal SW2, and if 
the current which flows in each coil 44 is made into a false sine wave by PWM control, rotating 
magnetic field will be formed with the three phase coil 44. 

[0034] Actuation of the power output unit 20 of the 1st example which explained the 
configuration above is explained. The principle of operation of the power output unit 20 of the 
1st example, especially the principle of torque conversion are as follows. An engine 50 is 
operated by EHECU70 and the rotational frequency Ne of an engine 50 presupposes that it is 
rotating with the value N1. Supposing the control device 80 is not passing the current at all in 
the three phase coil 36 of the clutch motor 30 through the slip ring 38 at this time Namely, if it is 
in the condition which made off the transistor 1, 3, and Tr 5 of the 1st drive circuit 91, and set 
the transistor 2, 4, and Tr 6 to ON Since no current also flows in the three phase coil 36, the 
outer rotor 32 and the inner rotor 34 of the clutch motor 30 will be in the condition of not being 
combined at all electromagnetic, and the crankshaft 56 of an engine 50 will be in the condition of 
having idled. 

[0035] When the control CPU 90 of a control device 80 outputs a control signal SW1 and carries 
out on-off control of the transistor, it is the deflection (in other words) of the rotational 
frequency Ne of the crankshaft 56 of an engine 50, and the rotational frequency Nd of a driving 
shaft 22. The rotational frequency difference Nc (Ne-Nd) of an outer rotor 32 and the inner rotor 
34 in the clutch motor 30 is embraced. A current flows in the three phase coil 36 of the clutch 
motor 30, the clutch motor 30 functions as a generator, a current is revived through the 1st 
drive circuit 91, and a dc-battery 94 is charged. At this time, an outer rotor 32 and the inner 
rotor 34 will be in the electromagnetic integrated state in which slipping exists, and the inner 
rotor 34 is rotated at the rotational frequency Nd lower than the rotational frequency Ne 
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(rotational frequency of a crankshaft 56) of an engine 50. If control CPU 90 controls the 2nd 
drive circuit 92 by this condition so that energy equal to the electrical energy revived is 
consumed by the assistant motor 40 t a current will flow in the three phase coil 44 of the 

assisiant^otojij4Q^ JnJthe assisiant^mo±ojiACL__ _ „ , 

[0036] If it compares with drawing 3 t while the rotational frequency Ne of an engine 50 will 
operate with a value N1 and Torque Te will operate on the operation point P1 of a value T1 By 
reviving the energy expressed in a field G1, while transmitting the torque of a value T1 to a 
driving shaft 22 by the clutch motor 30 f and supplying this revived energy to the assistant motor 
40 as energy expressed in a field G2 The torque of a value T2 can be outputted to the driving 
shaft 22 which rotates at the rotational frequency of a value N2. 

[0037] Next, the rotational frequency Ne of an engine 50 is operated with a value N2, Torque Te 
is operated on the operation point P2 of a value T2, and the case where the rotational frequency 
Nd of a driving shaft 22 is rotating with the bigger value N1 than a value N2 is considered. In this 
condition, since it rotates to the hand of cut of a driving shaft 22 at the rotational frequency 
shown in the absolute value of the rotational frequency difference Nc (Ne-Nd) to an outer rotor 
32, the clutch motor 30 functions as a usual motor, and the inner rotor 34 of the clutch motor 30 
gives rotational energy to a driving shaft 22 with the power from a dc-battery 94. On the other 
hand, if the 2nd drive circuit 92 is controlled by control CPU 90 to revive power by the assistant 
motor 40, a regeneration current will flow in the three phase coil 44 by slipping between Rota 42 
of the assistant motor 40, and a stator 43. Here, if the 1st and 2nd drive circuits 91 and 92 are 
controlled by control CPU 90 so that the power revived by the assistant motor 40 is consumed 
by the clutch motor 30, it can drive, without using the power stored in the dc-battery 94 in the 
clutch motor 30. 

[0038] If it compares with drawing 3 , while the rotational frequency Ne of a crankshaft 56 will 
operate with a value N2 and Torque Te will operate on the operation point P2 of a value T2 
While supplying the energy expressed as the sum of a field G1 and field G3 to the clutch motor 
30 and outputting the torque of a value T2 to a driving shaft 22 By reviving and providing the 
energy supplied to the clutch motor 30 from the assistant motor 40 as energy expressed as the 
sum of a field G2 and field G3, the torque of a value T1 can be outputted to the driving shaft 22 
which rotates at the rotational frequency of a value N1. 

[0039] In the power output unit 20 of the 1st example, irrespective of whether the engine speed 
Ne of an engine 50 is larger than the engine speed Nd of a driving shaft 22, torque conversion of 
all the power outputted from an engine 50 can be carried out, and it can output to a driving shaft 
22 so that the above explanation may show. If this is the operation point which outputs the same 
energy as the energy Pd with which the operation point of 100%, then an engine 50 should output 
the effectiveness of the torque conversion by the clutch motor 30 and the assistant motor 40 to 
a driving shaft 22, it means that you may be what kind of the point. Therefore, the operation 
point of an engine 50 can be freely defined irrespective of the rotational frequency Nd of a 
driving shaft 22, on condition that the same energy as the energy Pd which should be outputted 
to a driving shaft 22 is outputted. About a setup of the operation point of such an engine 50, it 
mentions later. In addition, in the example, although it is not 100% in fact, since explanation is 
easy, the effectiveness of the torque conversion by the clutch motor 30 and the assistant motor 
40 is treated as 100%. 

[0040] Thus, although torque conversion of all the power outputted from an engine 50 can be 
carried out and it can output to a driving shaft 22 in the power output unit 20 of the 1st example 
Besides this actuation, make it larger than the power (product of Torque Td and a rotational 
frequency Nd) of which the power (product of Torque Te and a rotational frequency Ne) 
outputted from an engine 50 is required by the driving shaft 22, and excessive electrical energy 
is found out. It can consider as the actuation accompanied by charge of a dc-battery 94, or can 
also consider as the actuation accompanied by [ carry out a thing and ] a dc-battery 94 to 
discharge which makes it smaller than the power of which the power conversely outputted from 
an engine 50 is required by the driving shaft 22, and runs short of electrical energy. 
[0041] Next, the output control in the power output unit 20 of an example is concretely 
explained based on the output-control routine illustrated to drawing 4 . Immediately after this 
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output-control routine starts the power output unit 20, it is repeatedly performed for every 
(every [ for example, ] 20msec) predetermined time from from. If this routine is performed, the 
control CPU 90 of a control device 80 will perform first processing which reads desired value 
Pb* of the charge-and-discharge power Pb of a dc-battery 94 (step S100). Desired value Pb* of 
the charge-and-discharge power Pb of a dc-battery 94 is set up by the charge-and-discharge 
power configuration routine of the dc-battery 94 which is not illustrated, and is memorized to 
the predetermined address of RAM90a. In a charge-and-discharge power configuration routine, it 
judges whether the remaining capacity BRM of a dc-battery 94 charges a dc-battery 94 based 
on whether it is in target within the limits, and the charge power and discharge power which 
become settled based on the condition of the remaining capacity BRM of a dc-battery 94 etc. 
are set up as desired value Pb* of the charge-and-discharge power Pb. Then, processing which 
reads the rotational frequency Nd of a driving shaft 22 is performed (step S102). It can ask for 
the engine speed of a driving shaft 22 from angle-of^rotation thetad of the driving shaft 22 read 
from the resolver 48. 

[0042] Then, processing which reads the accelerator pedal position AP which is the amount of 
treading in of the accelerator pedal 64 detected by accelerator pedal position sensor 64a is 
performed (step S104). An accelerator pedal 64 is broken in when it senses that an operators 
output torque is insufficient, and it corresponds to the output torque (namely, torque which 
should be outputted to a driving shaft 22) to which the operator wants the value of the 
accelerator pedal position AP. And it judges whether it is the same as that into which the engine 
speed Nd of the read driving shaft 22 and the accelerator pedal position AP were read when this 
routine was started last time (step SI 06). In addition, since a value 0 is set to the last engine 
speed Nd and the accelerator pedal position AP by the initialization routine which is performed 
immediately after starting of the power output unit 20 and which is not illustrated when beginning 
after the power output unit 20 of the 1st example is started, and performing this routine, a 
judgment is performed using this value. Since the accelerator pedal position AP serves as a 
different value from last time when the power output unit 20 is started and it gets into an 
accelerator pedal 64, the processing when differing from the engine speed Nd of a driving shaft 
22 and the value of last time [ either / of the accelerator pedal positions AP ] is explained first. 
[0043] When the engine speed Nd of a driving shaft 22 and either of the accelerator pedal 
positions AP differ from the last value, processing which derives Td* based on the read 
accelerator pedal position AP and the engine speed Nd of a driving shaft 22 is performed (step 
S108). In the example, torque command value Td* which corresponds with reference to the map 
which defined torque command value Td* which corresponds to the combination of each 
accelerator pedal position AP and a rotational frequency Nd, memorized to ROM90b by making 
this into a map beforehand, and was memorized to ROM90b when the rotational frequency Nd of 
a driving shaft 22 and the accelerator pedal position AP were read shall be derived. In addition, 
an example of this map is shown in drawing 5 . 

[0044] Next, the energy Pe which should search for the required energy Pn by count 
(Pn=NdxTd*+Pb*) (step S1 10), and should output it from an engine 50 based on the energy Pn 
searched for is set up from drawn torque command value Td*, the engine speed Nd of the read 
driving shaft 22, and desired value Pb* of the charge-and-discharge power Pb of a dc-battery 
94 (step S1 12). Here, since discharge of a dc-battery 94 may be needed and desired value Pb* 
becomes a negative value in that case, the required energy Pn may become smaller than the 
energy Pd (Pd=NdxTd*) which should be outputted to a driving shaft 22. Derivation of Energy Pe 
shall derive the energy Pe corresponding to Energy Pn in the example using the map which 
consists of energy Pn memorized by RAM90a by step S128 mentioned later, and energy Pe. In 
addition, the value set up beforehand is used about the combination of Energy Pn and Energy Pe 
which are not memorized by step SI 28. 

[0045] In this way, if the energy Pe which should be outputted from an engine 50 is drawn, 
processing which sets up target rotational frequency Ne* of an engine 50 and target torque Te* 
based on this energy Pe will be performed (step S122). Here, since the energy Pe outputted from 
an engine 50 is equal to the rotational frequency Ne of an engine 50, and a product with Torque 
Te, the relation between Energy Pe, target rotational frequency Ne*, and target torque Te* 
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becomes Pe=Ne*xTe*. However, the combination of target rotational frequency Ne* and target 
torque Te* which satisfy this relation exists innumerably. So, in an example, an engine 50 is 
operated by experiment etc. in the condition that effectiveness is high as much as possible, to 

each energy Pe. And it a sks for the oper ation p oint f rom which th e opera tional statu s of an 

engine 50 changes smoothly to change of Energy Pe as a combination of target rotational 
frequency Ne* and target torque Te*. This shall be beforehand memorized as a map to ROM90b, 
and the combination of target rotational frequency Ne* and target torque Te* corresponding to 
Energy Pe shall be derived from this map. This map is explained further. 

[0046] Drawing 6 is a graph which shows the relation between the operation point of an engine 
50, and the effectiveness of an engine 50. The curve B in drawing shows the boundary of the 
field which can operate an engine 50. it is like [ the field which can operate an engine 50 ] the 
curve alpha 1 which shows the operation point with the same effectiveness according to the 
property thru/or alpha 6 — etc. — an effectiveness line can be drawn. Moreover, the curve 1 
with the fixed energy expressed with the product of Torque Te and a rotational frequency Ne, for 
example, curvilinear C1-C, and C3-C3 can be drawn on the field which can operate an engine 50. 
In this way, if the rotational frequency Ne of an engine 50 is expressed for the effectiveness of 
each operation point as an axis of abscissa along with drawn curvilinear C1-C1 of energy 
regularity thru/or C3-C3, it will become like the graph of drawing 7 . 

[0047] But the effectiveness of an engine 50 differs greatly by on which operation point it 
operates with the same energy to output so that it may illustrate. For example, on the fixed 
curvilinear C1 -energy C 1, the effectiveness can be made the highest by operating an engine 50 
on the operation point A1 (torque Te 1, rotational frequency Nel). In curvilinear C2-C2 of output 
energy regularity, and C3-C3, the operation point with such highest effectiveness exists on the 
curve of each energy regularity so that the operation point A2 and A3 may correspond, 
respectively. The curve A in drawing 6 is connected with the line which continues the operation 
point with which the effectiveness of an engine 50 becomes as high as possible to each energy 
Pe based on these things. In the example, target engine-speed Ne* of an engine 50 and target 
engine-speed Ne* were set up using what used relation between each operation point on this 
curve A (an engine speed Ne, torque Te), and Energy Pe as the map. 

[0048] Here, Curve A is connected with a continuous curve because the operational status of an 
engine 50 will change suddenly and it cannot shift to target operational status smoothly 
depending on extent of the change, but knocking may be produced or it may stop, when Energy 
Pe changes ranging over the discontinuous operation point if the operation point of an engine 50 
is defined with a discontinuous curve to change of Energy Pe. Therefore, if Curve A is connected 
with a continuous curve in this way, each operation point on Curve A may not turn into the 
operation point with the highest effectiveness on the curve of energy regularity. In addition, the 
operation point Amin with which it is expressed by the rotational frequency Nemin and Torque 
Temin is the operation point of the threshold energy in which an engine 50 to an output is 
possible among drawing 6 . 

[0049] In this way, a setup of target engine-speed Ne* of an engine 50 and target torque Te* 
performs control of the clutch motor 30, the assistant motor 40, and an engine 50 using the set- 
up value (step S126 thru/or S129). although the example indicated each control of the clutch 
motor 30, the assistant motor 40, and an engine 50 as a separate step of this routine on account 
of illustration, these control is separate to different timing from this routine in fact — it is 
carried out independently and-like in parallel. For example, while control CPU 90 is parallel 
control of the clutch motor 30 and the assistant motor 40 and performs [ control ] to different 
timing from this routine using interruption processing, it is made to carry out by transmitting 
directions to EFIECU70 by communication link, and control of an engine 50 being parallel with 
EFIECU70. 

[0050] Control (step S126 of drawing 4 ) of the clutch motor 30 is performed by the clutch 
motor control routine illustrated to drawing 8 . If this routine is performed, the control CPU 90 of 
a control device 80 will perform first processing which reads the rotational frequency Ne of an 
engine 50 (step SI 30). It can also ask for the engine speed Ne of an engine 50 from angle-of- 
rotation thetae of the crankshaft 56 detected by the resolver 39, and the engine-speed sensor 
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76 prepared for the distributor 60 can also detect it. Then, torque command value Tc* of the 
clutch motor 30 is set up by the degree type (1) using the read engine speed Ne (step S132). 
Here, last Tc* in a formula (1) is torque command value Tc* set up when this routine was 
started last time. Moreover, the 2nd term of the right-hand side in a formula (1) is a proportional 
which negates the deflection from target rotational frequency Ne* of a rotational frequency Ne, 
the 3rd term of the right-hand side is an integral term which abolishes steady-state deviation, 
and K1 and K2 are proportionality constants. Thus, by setting up torque command value Tc* of 
the clutch motor 30, by target rotational frequency Ne*, it can be stabilized and an engine 50 
can be rotated. In addition, if the engine 50 is operated steadily on the operation point with which 
it is expressed by target rotational frequency Ne* and target torque Te*, torque command value 
Tc* of the clutch motor 30 will be set up equally to target torque Te*. Thus, in a steady state, 
torque command value Tc* of the clutch motor 30 is set up equally to target torque Te* 
because the torque Tc of the clutch motor 30 is equivalent to the load torque of an engine 50. 
[0051] 
[Equation 1] 

7fc*<- $tmTc*+K\(Ne*-Ne) + K2j(Ne*-Ne)ca (1) 

[0052] Next, processing which inputs angle-of-rotation thetae of the crankshaft 56 of a resolver 
48 to the engine 50 for angle-of-rotation thetad of a driving shaft 22 from a resolver 39 is 
performed (steps S134 and S136), and processing which asks for electrical angle thetae of the 
clutch motor 30 from angle-o^rotation thetae of both shafts and thetad is performed (step 
S138). In the example, since the synchronous motor of four pole pairs is used as a clutch motor- 
30, thetac=4 (thetae-thetad) will be calculated. 

[0053] Next, processing which detects the currents Iuc and Ivc which are flowing to U phase and 
V phase of the three phase coil 36 of the clutch motor 30 with the current detectors 95 and 96 
is performed (step S140). Although the current is flowing to the three phase of U, V, and W, 
since the total is zero, it is sufficient if the current which flows to two phases is measured. In 
this way, coordinate transformation (three phase -2 phase-number conversion) is performed 
using the current of the obtained three phase (step SI 44). Coordinate transformation is changing 
into the current value of d shaft of the synchronous motor of a permanent-magnet type, and q 
shaft, and is performed by calculating a degree type (2). Coordinate transformation is performed 
in the synchronous motor of a permanent-magnet type here because it is an amount with the 
current of d shaft and q shaft essential when controlling torque. It is also possible to control 
from the first with a three phase. 
0054] 

^Equation 2] 

Idol = sin(6fc - 120) sin 6b 
Iqc] [- cos(6fc - 1 20) cos 9c 



he 
Ivc 



(2) 



[0055] Next, after changing into a biaxial current value, processing which asks for current 
command value Idc* of each shaft searched for from torque command value Tc* in the clutch 
motor 30, Iqc*, the currents Idc and Iqc that actually flowed on each shaft, and deflection, and 
calculates the electrical-potential-difference command values Vdc and Vqc of each shaft is 
performed (step S146). That is, the following formulas (3) are calculated first and then a degree 
type (4) is calculated. Here, Kp 1 and 2 and Ki 1 and 2 are multipliers respectively. These 
multipliers are adjusted so that the property of the motor to apply may be suited. In addition, the 
electrical-potential-difference command values Vdc and Vqc are calculated from the part (the 
1st term of the formula (4) right-hand side) proportional to deflection **I with current command 
value I*, and an accumulated part (the 2nd term of the right-hand side) of the past of i batch of 
deflection **I. 
[0056] 
[Equation 3] 
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Aide = Idc * -Idc 
AJqc = Iqc * -Iqc 



(3) 



[0057] 



[Equation 4] 

Vdc = Kpl ■ Aide + ^Kil-AIdc 
Vqc = Kp2 6Jqc + *£ Ki2 ■ Mqc 



(4) 



[0058] Then, coordinate transformation (two phase -3 phase-number conversion) equivalent to 
the inverse transformation of the conversion which performed the electrical-potential-difference 
command value calculated in this way at step S144 is performed (step SI 48), and processing 
which asks for the electrical potential differences Vuc, Vvc, and Vwc actually impressed to the 
three phase coil 36 is performed. It asks for each electrical potential difference by the degree 
type (5). 
[0059] 
[Equation 5] 



[0060] Since actual armature-voltage control is made by the transistor Tr1 of the 1st drive 
circuit 91 thru/or the on-off time amount of Tr6, it carries out PWM control of each transistor 
Tr1 thru/or the ON time amount of Tr6 so that it may become each electrical-potential- 
difference command value calculated by the formula (5) (step S149). 

[0061] In addition, if the time of forward torque acting the sign of torque command value Tc* on 
a driving shaft 22 in the hand of cut of a crankshaft 56 is made forward, control of the clutch 
motor 30 Even if torque command value Tc* of a forward value is set up, when the rotational 
frequency Ne of an engine 50 is larger than the rotational frequency Nd of a driving shaft 22, 
(when the rotational frequency difference Nc (Ne-Nd) of a forward value arises) The 
regenerative control which generates the regeneration current according to the rotational 
frequency difference Nc is made. When a rotational frequency Ne is smaller than a rotational 
frequency Nd, (when the rotational frequency difference Nc (Ne~Nd) of a negative value arises) 
The power running control rotated to the hand of cut of a driving shaft 22 at the rotational 
frequency relatively shown in the absolute value of the rotational frequency difference Nc to a 
crankshaft 56 is made. Since the regenerative control of the clutch motor 30 and power running 
control control the transistor Trl of the 1st drive circuit 91 thru/or Tr6 so that the torque of a 
forward value acts on a driving shaft 22 by the permanent magnet 35 attached in both the outer 
rotors 32, and the rotating magnetic field produced according to the current which flows in the 
three phase coil 36 of the inner rotor 34 if torque command value Tc* is a forward value, they 
turn into the same switching control. That is, if the sign of torque command value Tc* is the 
same, even if control of the clutch motor 30 is regenerative control and it is power running 
control, it will become the same switching control. Therefore, all of regenerative control and 
power running control by the clutch motor control routine of drawing 8 can be performed. 
Moreover, since the direction of change of electrical angle thetac of the clutch motor 30 of step 
S138 becomes reverse when torque command value Tc* is a negative value (i.e., when reversing 
the time of braking the driving shaft 22, and the car), the clutch motor control routine of drawing 
8 can also perform control in this case. 

[0062] Next, control (step S128 of drawing 4 ) of the assistant motor 40 is explained based on 
the assistant motor control routine illustrated to drawing 9 . If an assistant motor control routine 
is performed, the control CPU 90 of a control unit 80 will subtract torque command value Tc* of 
the clutch motor 30 from command value Td* of the torque which should be outputted to a 
driving shaft 22 first, and will set up torque command value Ta* of the assistant motor 40 (step 
S150). Then, angle-of-rotation thetad of a driving shaft 22 is detected using a resolver 48 (step 
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SI 51), and processing which asks for electrical angle thetaa of the assistant motor 40 using 
detected angle-of^rotation thetad is performed (step S152). In the example, since the 
synchronous motor of four pole pairs is used also for the assistant motor 40, thetaa=4thetad will 
be calculated. And processing (step S153) which detects each phase current of the assistant 
motor 40 using the current detectors 97 and 98 is performed. Then, the operation of the same 
coordinate transformation (step S154) as the clutch motor 30 and the electrical-potential- 
difference command values Vda and Vqa is performed (step SI 56), backseat label conversion 
(step SI 58) of an electrical-potential-difference command value is performed further, the 
transistor Trl 1 of the 2nd drive circuit 92 of the assistant motor 40 thru/or the on-off control 
time amount of Tr16 are found, and PWM control is performed (step S159). These processings 
are completely the same as that of what was performed about the clutch motor 30. 
[0063] Here, since torque command value Tc* of the clutch motor 30 is subtracted from torque 
command value Td* and torque command value Ta* of the assistant motor 40 is called for as 
shown in step SI 50, it becomes a forward value or it becomes a negative value. Therefore, when 
torque command value Ta* is a forward value, power running control is made, and as for the 
assistant motor 40, regenerative control will be made when torque command value Ta* is a 
negative value conversely. However, power running control of the assistant motor 40 and 
regenerative control can both be performed by the assistant motor control routine of drawing 9 
like control of the clutch motor 30. Moreover, it is also the same as while the driving shaft 22 is 
rotating to the hand of cut and reverse sense of a crankshaft 56. In addition, the sign of torque 
command value Ta* of the assistant motor 40 made forward the time of forward torque acting on 
a driving shaft 22 in the hand of cut of a crankshaft 56. 

[0064] Next, control (step S129 of drawing 4 ) of an engine 50 is explained, target rotational 
frequency Ne* to which the engine 50 was set in step SI 22 of drawing 4 — ** — the rotational 
frequency Ne and Torque Te are controlled to be in a steady operation condition on the 
operation point with which it is expressed by target torque Te*. So that an engine 50 may 
specifically be operated on the operation point expressed with target rotational frequency Ne* 
and target torque Te* While opening control of a throttle valve 66, fuel-injection control from a 
fuel injection valve 51, and ignition control by the ignition plug 62 are performed by EFIECU70 
which received target engine-speed Ne* and target torque Te* by communication link from 
control CPU 90 Control is performed by the control CPU 90 of a control device 80 in the torque 
Tc of the clutch motor 30 as load torque of an engine 50. It is because control of the torque Tc 
of the clutch motor 30 which cannot operate an engine 50 only by control by EFIECU70 on the 
operation point of target torque Te* and target rotational frequency Ne* since output-torque Te 
and a rotational frequency Ne change with the load torque, but gives load torque is also needed. 
In addition, control of the clutch motor 30 mentioned above explained control of the torque Tc of 
the clutch motor 30. 

[0065] By such processing, when desired value Pb* is a forward value While being outputted to a 
driving shaft 22 as power with which torque conversion is carried out by the clutch motor 30 and 
the assistant motor 40, and a part of energy Pe outputted from an engine 50 is expressed as a 
product of a rotational frequency Nd and torque command value Td* It is changed into the 
electrical energy with which the remainder of Energy Pe is equivalent to desired value Pb* by 
the clutch motor 30 or the assistant motor 40, and a dc-battery 94 is charged with this 
electrical energy. Moreover, when desired value Pb* is a negative value, the energy Pe outputted 
from an engine 50 and the electrical energy equivalent to desired value Pb* which discharges 
from a dc-battery 94 are outputted to a driving shaft 22 as power with which torque conversion 
is carried out by the clutch motor 30 and the assistant motor 40, and it is expressed as a 
product of a rotational frequency Nd and torque command value Td*. Since the required energy 
Pn becomes equal to the energy Pd which should be outputted to a driving shaft 22 especially 
when desired value Pb* is a value 0, it will be outputted to a driving shaft 22 as power with 
which torque conversion is carried out by the clutch motor 30 and the assistant motor 40, and 
all the energy Pe outputted from an engine 50 is expressed as a product of a rotational 
frequency Nd and torque command value Td*. 

[0066] However, as the column of Object of the Invention of this specification also indicated, 
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since the operational status and effectiveness of an engine 50 change with the operating 
temperature of an engine 50, **** of the fuel supplied, atmospheric temperature, atmospheric 
pressures, etc., even if it sets up and controls each set point as mentioned above, they may not 

Jiecome^aJJiing^coixespo the^energyLoutputted from an 

engine 50. At this time, the charge-and-discharge power Pb of a dc-battery 94 will shift from 
that desired value Pb*. Below, the processing which corrects such a gap is explained based on 
step S1 14 of the output-control routine of drawing 4 thru/or processing of S1 24. 
[0067] At step S106, when the engine speed Nd of a driving shaft 22 and the accelerator pedal 
position AP are the same as last time, processing which reads first the charge-and-discharge 
power Pb of the dc-battery 94 detected by wattmeter 99b is performed (step S1 14). Then, 
desired value Pb* is subtracted from the read charge-and-discharge power Pb, and the absolute 
value of deflection **Pb which calculated and (step S1 16) calculated the deflection **Pb is 
compared with a threshold Pref (step S1 18). Here, deflection **Pb expresses the deflection to 
the energy which should be outputted from the engine 50 of the energy actually outputted from 
the engine 50. Moreover, a threshold Pref is set up as tolerance from desired value Pb* of the 
charge-and-discharge power Pb of a dc-battery 94, and is defined with the time interval of the 
response of an engine 50, or the repeat of this routine, the property of the clutch motor 30 or 
the assistant motor 40, etc. 

[0068] It is judged that it corresponds to the energy which the energy actually outputted from 
the engine 50 should output from an engine 50 when deflection **Pd is in tolerance. The 
combination of the energy Pn at that time and Energy Pe is written in the map used by the 
processing which derives the energy Pe of step S1 12 (step S124). The clutch motor 30, the 
assistant motor 40, and an engine 50 are controlled using each set point then set up (step S126 
thru/or S129). Thus, by writing the combination of Energy Pn and Energy Pe in the map used by 
the processing which derives Energy Pe, the more exact energy Pe can be derived now by 
processing of step S1 12. 

[0069] On the other hand, when there is no deflection **Pd into tolerance, the energy Pe which 
should be outputted from an engine 50 based on deflection **Pd is re(step S120) set up by 
count (Pe<-Pe-Kbx**Pb). Here, Kb is a proportionality constant. Therefore, when deflection 
**Pb is a forward value, the charge-and-discharge power Pb makes energy Pe small across 
tolerance, when larger than desired value Pb*, and when deflection **Pb is a negative value, the 
charge-and-discharge power Pb enlarges energy Pe across tolerance, when smaller than desired 
value Pb*. And based on this energy Pe that it reset, target rotational frequency Ne* of an 
engine 50 and target torque Te* are reset (step S122), and the clutch motor 30, the assistant 
motor 40, and an engine 50 are controlled using the value which it reset (step S126 thru/or 
S128). The charge and discharge of the dc-battery 94 can be carried out now with the power set 
up while the power which deflection **Pb of the charge-and-discharge power Pb and desired 
value Pb* came in tolerance, and set it up by such processing was outputted to the driving shaft 
22. 

[0070] Even if the energy actually outputted by external causes, such as an operating 
temperature of an engine 50, **** of the fuel supplied, atmospheric temperature, and an 
atmospheric pressure, from an engine 50 will differ from the energy which should be outputted 
from an engine 50 according to the power output unit 20 of the 1st example explained above 
Since the energy Pe which should be outputted from an engine 50 based on deflection **Pb of 
the charge-and-discharge power Pb of a dc-battery 94 and desired value Pb* is changed, while 
outputting desired power to a driving shaft 22, the charge and discharge of the dc-battery 94 
can be carried out with desired power. Therefore, if desired value Pb* of the charge-and- 
discharge power Pb of a dc-battery 94 is made into a value 0 and the above-mentioned 
threshold Pref is made small, torque conversion of the power outputted without the charge and 
discharge of a dc-battery 94 from the engine 50 can be carried out more certainly, and it can 
output to a driving shaft 22. Consequently, since the charge and discharge of the unexpected 
dc-battery 94 are not performed, the energy efficiency of the whole equipment can be raised. 
[0071] Moreover, according to the power output unit 20 of the 1st example, since it writes in the 
map used by the processing which derives Energy Pe and was made to learn when the 
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combination of the energy Pn when deflection **Pb of the charge-and-discharge power Pb arid 
desired value Pb* becomes in tolerance, and Energy Pe was given to Energy Pn, the more exact 
energy Pe can be derived to the given energy Pn. Consequently, the charge and discharge of the 
dc-battery 94 by unexpected power can be controlled further. 

[0072] From the first, in the power output unit 20 of the 1st example, if the energy Pe outputted 
from an engine 50 is the same, since target rotational frequency Ne* of an engine 50 and target 
torque Te* are set up so that effectiveness may become high as much as possible, the energy 
efficiency of the whole equipment can be raised further. 

[0073] Although the power output unit 20 of the 1st example explained as output-control 
processing accompanied by the charge and discharge of a dc-battery 94, it cannot be 
overemphasized by making desired value Pb* into a value 0 that it is applicable to the output- 
control processing which does not perform the charge and discharge of a dc-battery 94. 
Moreover, although it writes in the map used by the processing which derives Energy Pe and was 
made to learn in the power output unit 20 of the 1st example when the combination of the 
energy Pn when deflection **Pb of the charge-and-discharge power Pb and desired value Pb* 
becomes in tolerance, and Energy Pe was given to Energy Pn, it does not interfere as what is 
not equipped with such a learning function. 

[0074] Moreover, although it asked for the energy which should output the required energy Pn to 
a driving shaft 22, and a dc-battery 94 in the power output unit 20 of the 1st example by the 
sum with desired value Pb* which carries out charge and discharge When a power output unit is 
equipped with auxiliary machinery which drives the power which discharges from the energy 
outputted from an engine 50, or a dc-battery 94 as a driving source, such as an air-conditioner „ 
and a pump It is good also as what asks for the energy which should output the required energy^' 
Pn to a driving shaft 22, and a dc-battery 94 by the sum of desired value Pb* which carries out 
charge and discharge, and energy required for the drive of auxiliary machinery. 
[0075] Although the energy outputted from an engine 50 based on the charge-and-discharge 
power Pb of a dc-battery 94 was corrected to the energy which should be outputted from an 
engine 50 in the power output unit 20 of the 1st example, it is good also as that by which an 
engine 50 corrects a gap based on the torque Te actually outputted. The output-control routine 
in this case is illustrated to drawing 10 . Since it is the same as that of step SI 00 of the output- 
control routine of drawing 4 thru/or processing of S1 12 and step SI 22 thru/or processing of 
S129 about step S160 of the output-control routine of drawing 10 thru/or processing of S172 
and step S182 thru/or processing of S189, it omits about detailed explanation of these 
processings. Hereafter, the engine speed Nd of the driving shaft 22 in the routine of drawing 1 0 
and processing (step SI 74 thru/or processing of S189) when the accelerator pedal position AP 
is the same as last time are explained. 

[0076] At step SI 66, when the engine speed Nd of a driving shaft 22 and the accelerator pedal 
position AP are the same as last time, first, target torque Te* of an engine 50 is subtracted from 
torque command value Tc* of the clutch motor 30, and deflection **Te is calculated (step 
S174). Since torque command value Tc* of the clutch motor 30 is equivalent to the load torque 
Te of the engine 50 at that time in the state of steady operation as mentioned above, deflection 
**Te will express the deflection of Torque Te and target torque Te* which the engine 50 is 
actually outputting. Then, the absolute value of calculated deflection **Te is compared with a 
threshold Tref (step S178). Here, a threshold Tref is set up as tolerance from target torque Te* 
of the torque Te actually outputted from the engine 50. 

[0077] It is judged that the energy actually outputted is the energy which should be outputted 
from an engine 50 from the engine 50 when deflection **Te is in tolerance. The combination of 
the energy Pn at that time and Energy Pe is written in the map used by the processing which 
derives the energy Pe of step S172 (step S184). The clutch motor 30, the assistant motor 40, 
and an engine 50 are controlled using each set point then set up (step S186 thru/or SI 89). 
[0078] On the other hand, when there is no deflection **Te into tolerance, the energy Pe which 
should be outputted from an engine 50 based on deflection **Te is re(step S180) set up by 
count (Pe<-Pe-Ktx**Te). Here, Kt is a proportionality constant. Therefore, when deflection **Te 
is a forward value (i.e., when the torque Te actually outputted from the engine 50 is larger than 
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target torque Te*) t energy Pe is made small, and energy Pe is enlarged when deflection **Pb is 
a negative value (i.e., when Torque Te is smaller than target torque Te*). And based on this 
energy Pe that it reset, target rotational frequency Ne* of an engine 50 and target torque Te* 

are reset (step S182), and the clutch motor 30, the assistant motor 4 0, a nd a n e ngin e 50 a re 

controlled using the value which it reset (step S186 thru/or S189). By such processing, the 
energy which should be outputted from an engine 50 can actually be outputted. 
[0079] Even if the energy which the engine 50 is actually outputting according to external 
causes, such as an operating temperature of an engine 50, **** of the fuel supplied, atmospheric 
temperature, and an atmospheric pressure, will differ from the energy which should be outputted 
from an engine 50 according to the output-control routine of drawing 10 explained above Since 
the energy Pe which should be outputted from an engine 50 based on deflection **Te of Torque 
Te and target torque Te* which are actually outputted from the engine 50 is changed, while 
outputting desired power to a driving shaft 22, the charge and discharge of the dc-battery 94 
can be carried out with desired power. Therefore, if desired value Pb* of the charge-and- 
discharge power Pb of a dc-battery 94 is made into a value 0 and the above-mentioned 
threshold Tref is made small, torque conversion of the power outputted without the charge and 
discharge of a dc-battery 94 from the engine 50 can be carried out more certainly, and it can 
output to a driving shaft 22. Consequently, since the charge and discharge of the unexpected 
dc-battery 94 are not performed, the energy efficiency of the whole equipment can be raised. 
[0080] In the power output unit 20 of the 1st example, or its modification Although it controlled 
to actually output the energy which should be outputted from an engine 50 by changing the 
energy outputted from an engine 50 when the energy actually outputted from the engine 50 
differed from the energy which should be outputted from an engine 50 for example, when a 
breath cylinder of an engine 50 cannot carry out a flame failure or cannot output sufficient 
energy from an engine 50 like [ at the time at the time of operation at high ground ] Since the 
energy which should change the energy outputted from an engine 50 and should be outputted 
from an engine 50 cannot actually be outputted It is good also as what adjusts command value 
Td* of torque and target torque Te* of an engine 50 which should be outputted to a driving shaft 
22 to the energy actually outputted from the engine 50. The output-control routine in this case 
is illustrated to drawing 1111 and drawing 12 . Drawing 1 1 is an output-control routine at the 
time of correcting torque command value Td* to the energy actually outputted from the engine 
50 based on the charge-and-discharge power Pb of a dc-battery 94, and drawing 12 is an 
output-control routine at the time of correcting torque command value Td* and target torque 
Te* of an engine 50 to the energy actually outputted from the engine 50 based on the torque Te 
actually outputted from the engine 50. First, the output-control routine of drawing 1 1 is 
explained. 

[0081] Since step S200 of the output-control routine of drawing 1 1 thru/or processing of S206 
are the same as step SI 00 of the output-control routine of drawing 4 thru/or processing of 
S106, the detailed explanation is omitted. When the engine speed Nd of a driving shaft 22 and 
the accelerator pedal position AP differ from last time at step S206, command value Td* of the 
torque which should be outputted to a driving shaft 22 based on the accelerator pedal position 
AP, an engine speed Nd, and a correction factor K is set up (step S208). Torque command value 
Td* set up here multiplies the value (torque command value Td* set up at step S108 of the 
output-control routine of drawing 4 ) drawn using the map of drawing 5 by the correction factor 
K. A value 1 is set up as initial value by the initialization routine which is not illustrated, and a 
correction factor K changes within the limits of this value 1 and the threshold Kref mentioned 
later, when the power output unit 20 is started. 

[0082] Next, the energy Pe which should search for the required energy Pn by count 
(Pn=NdxTd*/K+Pb*) (step S210), and should output it from an engine 50 based on the energy 
Pn searched for is derived (step S212). Since the formula which searches for the required 
energy Pn is dividing the 1st term of the right-hand side by the correction factor K, it serves as 
the same value as the energy Pn searched for at step S1 10 of the output-control routine of 
drawing 4 . Therefore, if Energy Pn and Energy Pe have the same desired value Pb* of the 
charge-and-discharge power of the accelerator pedal position AP, the engine speed Nd of a 
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driving shaft 22, and a dc-battery 94, they will serve as the same value irrespective of the value 
of a correction factor K. If the energy Pe which should be outputted from an engine 50 is 
searched for, control of the clutch motor 30, the assistant motor 40, and an engine 50 will be 
performed using the value which set up and (step S213) set up target rotational frequency Ne* 
of an engine 50, and target torque Te* based on Energy Pe (step S226 thru/or S229). Since a 
correction factor K can multiply by torque command value Td* by such processing, it will be set 
up smaller than the value which can be found based on the accelerator pedal position AP and 
the engine speed Nd of a driving shaft 22, and target engine-speed Ne* of an engine 50 and 
target torque Te* will be set as the value which becomes settled based on torque command 
value Td* and desired value Pb* when making a correction factor K into a value 1 irrespective of 
the value of a correction factor K. Therefore, when a correction factor K is a value 1, it becomes 
the same processing as the output-control routine of drawing 4 . In addition, control of step 
S226 thru/or the clutch motor 30 of S229, the assistant motor 40, and an engine 50 is the same 
as the control explained by step S126 of drawing 4 thru/or S129. 

[0083] At step S206, when the engine speed Nd of a driving shaft 22 and the accelerator pedal 
position AP are the same as last time, the charge-and-discharge power Pb which read first the 
charge-and-discharge power Pb of the dc-battery 94 detected by wattmeter 99b (step S214), 
and was read from desired value Pb* is reduced, and deflection **Pb which calculated and (step 
S216) calculated the deflection **Pb is compared with a threshold Pref (step S1 18). And when 
deflection **Pd is below the threshold Pref, control of the clutch motor 30, the assistant motor 
40, and an engine 50 is performed using the value set up now (step S226 thru/or S229). 
[0084] On the other hand, when deflection **Pd is larger than a threshold Pref, what subtracted, 
predetermined value **K from the correction factor K is set up as a new correction factor K 
(step S220), and processing restricted so that the set-up correction factor K may not become 
under the threshold Kref is performed (steps S222 and S223). Here, predetermined value **K is 
variation to which a correction factor K is changed gradually, and in the example, the correction 
factor K set it up, as changed only in 0.01 in 1 second. It restricts for preventing becoming small 
too much so that a correction factor K may not become under the threshold Kref. In addition, in 
the example, the value 0.7 was set as the threshold Kref. And what squared the correction factor 
K is set as torque command value Td* as new torque command value Td* (step S224), and 
control of the clutch motor 30, the assistant motor 40, and an engine 50 is performed to it using 
the set-up value (step S226 thru/or S229). 

[0085] Even if the energy actually outputted by the flame failure of some gas columns of an 
engine 50 etc. from the engine 50 will differ from the energy which should be outputted from an 
engine 50 according to the output-control routine of drawing 1 1 explained above Since command 
value Td* of the torque which should be outputted to a driving shaft 22 based on deflection 
**Pb of the charge-and-discharge power Pb of a dc-battery 94 and desired value Pb* is 
changed While outputting the power which multiplied by changed torque command value Td* and 
the engine speed Nd to a driving shaft 22, the charge and discharge of the dc-battery 94 can be 
carried out with desired power. Therefore, if desired value Pb* of the charge-and-discharge 
power Pb of a dc-battery 94 is made into a value 0 and the above-mentioned threshold Pref is 
made small, torque conversion of the power outputted without the charge and discharge of a dc- 
battery 94 from the engine 50 can be carried out more certainly, and it can output to a driving 
shaft 22. Consequently, since discharge of the superfluous dc-battery 94 is not performed, a dc- 
battery riser can be prevented. 

[0086] By the output-control routine of drawing 1 1 , although explained as output-control 
processing accompanied by the charge and discharge of a dc-battery 94, it cannot be 
overemphasized by making desired value Pb* into a value 0 that it is applicable to the output- 
control processing which does not perform the charge and discharge of a dc-battery 94. 
Moreover, although it asked for the energy which should output the required energy Pn to a 
driving shaft 22, and a dc-battery 94 by the output-control routine of drawing 1 1 based on 
desired value Pb* which carries out charge and discharge When a power output unit is equipped 
with auxiliary machinery which drives the power which discharges from the energy outputted 
from an engine 50, or a dc-battery 94 as a driving source, such as an air-conditioner and a pump 
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It is good also as what asks for the energy which should output the required energy Pn to a 
driving shaft 22, and a dc-battery 94 based on desired value Pb* which carries out charge and 
discharge, and energy required for the drive of auxiliary machinery. 

10087] Next, the output-ccuitEoLroutine of drawing~12 is explainecLSiace it is-lhe-same^as^that 

of step S200 of the output-control routine of drawing 1 1 thru/or processing of S213 and step 
S220 thru/or processing of S229 about step S230 of the output-control routine of drawing 12 
thru/or processing of S243 and step S250 thru/or processing of S259, it omits about detailed 
explanation of these processings. Hereafter, the engine speed Nd of the driving shaft 22 in the 
routine of drawing 1212 and processing (step S244 thru/or processing of S248) when the 
accelerator pedal position AP is the same as last time are explained. 

[0088] At step S236, when the engine speed Nd of a driving shaft 22 and the accelerator pedal 
position AP are the same as last time, processing which calculates deflection **Te by count 
(**Te=KxTe*-Tc*) is performed first (step S244). Here, target torque Te* which multiplied by 
the correction factor K is used for bringing desired value close to the torque Te actually 
outputted from the engine 50. In addition, it explained that it is equivalent to the torque Te which 
torque command value Tc* of the clutch motor 30 is actually outputting from the engine 50, and 
that deflection **Te expressed the deflection of Torque Te and target torque Te* which the 
engine 50 is actually outputting. 

[0089] When deflection **Te is below the threshold Tref, control of the clutch motor 30, the 
assistant motor 40, and an engine 50 is performed using the value set up now (step S256 thru/or 
S259). When deflection **Te is larger than a threshold Tref What subtracted predetermined 
value **K from the correction factor K is set up as a new correction factor K (step S250). It 
restricts so that the set-up correction factor K may not become under the threshold Kref (steps 
S252 and S253). What squared the correction factor K is set as torque command value Td* as 
new torque command value Td* (step S254), and control of the clutch motor 30, the assistant 
motor 40, and an engine 50 is performed to it using the set-up value (step S256 thru/or S259). 
[0090] Even if the energy actually outputted by the flame failure of some gas columns of an 
engine 50 etc. from the engine 50 will differ from the energy which should be outputted from an 
engine 50 according to the output-control routine of drawing 12 explained above While changing 
torque command value Td*, reducing a correction factor K gradually Since the desired value 
used for a judgment is multiplied by the correction factor K, while outputting the power which 
multiplied by changed torque command value Td* and the engine speed Nd to a driving shaft 22, 
the charge and discharge of the dc-battery 94 can be carried out with desired power. Therefore, 
if desired value Pb* of the charge-and-discharge power Pb of a dc-battery 94 is made into a 
value 0 and the above-mentioned threshold Tref is made small, torque conversion of the power 
outputted without the charge and discharge of a dc-battery 94 from the engine 50 can be 
carried out more certainly, and it can output to a driving shaft 22. Consequently, since discharge 
of the superfluous dc-battery 94 is not performed, a dc-battery riser can be prevented. 
[0091] Although the clutch motor 30 and the assistant motor 40 were separately attached in the 
driving shaft 22 with the power output unit 20 of the 1st example including such a modification, 
respectively, you may constitute like power output unit 20A of the modification illustrated to 
drawing 1313 so that a clutch motor and an assistant motor may be united. It explains briefly 
[ below ] about the configuration of power output unit 20A of this modification. Clutch motor 
30of power output unit 20A of modification A consists of inner rotor 34A combined with the 
crankshaft 56, and outer rotor 32A combined with the driving shaft 22, three phase coil 36A is 
attached in inner rotor 34A, and permanent magnet 35A is inserted in outer rotor 32A so that 
the magnetic pole by the side of the peripheral face may differ from the magnetic pole by the 
side of inner skin, so that it may illustrate. In addition, although not illustrated, between the 
magnetic pole by the side of the peripheral face of permanent magnet 35A, and the magnetic 
pole by the side of inner skin, the member constituted with non-magnetic material is fitted in. On 
the other hand, assistant motor 40A consists of stators 43 in which outer rotor 32A and the 
three phase coil 44 of this clutch motor 30A were attached. That is, it has composition in which 
outer rotor 32of clutch motor 30A A serves as Rota of assistant motor 40A. In addition, since 
three phase coil 36A is attached in inner rotor 34A combined with the crankshaft 56, the slip ring 
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38 which supplies power to three phase coil 36of clutch motor 30A A is attached in the 
crankshaft 56. 

[0092] It operates like the clutch motor 30 of the above-mentioned power output unit 20 which 
attached the clutch motor 30 and the assistant motor 40 in the driving shaft 22 separately by 
controlling by power output unit 20A of this modification the electrical potential difference 
impressed to three phase coil 36of inner rotor 34A A to the magnetic pole by the side of the 
inner skin of permanent magnet 35A inserted in outer rotor 32A. Moreover, it operates like the 
assistant motor 40 of the power output unit 20 of an example by controlling the electrical 
potential difference impressed to the three phase coil 44 of a stator 43 to the magnetic pole by 
the side of the peripheral face of permanent magnet 35A inserted in outer rotor 32A. Therefore, 
power output unit 20A of a modification operates similarly about all actuation that the power 
output unit 20 of the example mentioned above performs. 

[0093] According to power output unit 20A of such a modification, since outer rotor 32A serves 
as one side of Rota of clutch motor 30A, and Rota of assistant motor 40A t a miniaturization and 
lightweight-izing of a power output unit can be attained. 

[0094] Moreover, in the power output unit 20 of the 1st example, although the assistant motor 
40 was attached in the driving shaft 22, as shown in power output unit 20B of the modification of 
drawing 14 , the assistant motor 40 may be attached in the crankshaft 56 between an engine 50 
and the clutch motor 30. The power output unit 20 of such a modification operates as follows. 
The rotational frequency Ne on the curve of the output energy regularity to which an engine 50 
is expressed at the torque and the rotational frequency of drawing 3 is now operated with a 
value N1, and Torque Te is operated on the operation point P1 of a value T1, and suppose that 
the driving shaft 22 is rotating at the rotational frequency of the rotational frequency Nd of a 
value N2. If Torque Ta (Ta=T2-T1) is outputted to a crankshaft 56 from the assistant motor 40 
attached in the crankshaft 56, the energy expressed with the field G2 of drawing 3 and the sum 
of field G3 will be given to a crankshaft 56, and the torque of a crankshaft 56 will serve as a 
value T2 (T1+Ta). On the other hand, if the torque Tc of the clutch motor 30 is controlled as a 
value T2, while this torque Tc (T1+Ta) will be outputted to a driving shaft 22, the power (energy 
expressed with the sum of a field G1 and field G3) based on the rotational frequency difference 
Nc of the rotational frequency Ne of an engine 50 and the rotational frequency Nd of a driving 
shaft 22 is revived. Therefore, if it sets up so that the torque Ta of the assistant motor 40 can 
be exactly provided with the power revived by the clutch motor 30, and this regeneration power 
is supplied to the 2nd drive circuit 92 through power-source Rhine L1 and L2, the assistant 
motor 40 will be driven with this regeneration power. 

[0095] Moreover, the rotational frequency Ne in drawing 3 is operated with a value N2, Torque 
Te is operated for the engine 50 on the operation point P2 of a value T2, and the time of the 
driving shaft 22 rotating at the rotational frequency Nd of a value N2 is considered. If it controls 
as a value asked for the torque Ta of the assistant motor 40 by T2-T1 at this time, regenerative 
control of the assistant motor 40 will be carried out, and it will revive the energy (power) 
expressed in the field G2 in drawing 3 from a crankshaft 56. On the other hand, since the inner 
rotor 34 rotates relatively [ hand of cut / of a driving shaft 22 ] at the rotational frequency of 
the rotational frequency difference Nc (N1-N2) to an outer rotor 32, the clutch motor 30 
functions as a usual motor, and the energy expressed in the field G1 according to the rotational 
frequency difference Nc is given to a driving shaft 22 as rotational energy. Therefore, if it sets 
up so that the power consumed by the clutch motor 30 can be exactly provided with the power 
revived by the assistant motor 40 in the torque Ta of the assistant motor 40, the clutch motor 
30 will be driven with the power revived by the assistant motor 40. 

[0096] Therefore, if power output unit 20B of a modification as well as the power output unit 20 
of the 1 st example controls the torque Ta of the assistant motor 40, and the torque Tc of the 
clutch motor 30 so that a degree type (6) and a formula (7) are realized, it can carry out torque 
conversion of the energy outputted from an engine 50 freely, and can be given to a driving shaft 
22. moreover, power output unit 20B of a modification as well as the power output unit 20 of the 
1st example Besides the actuation which carries out torque conversion of all the power 
outputted from such an engine 50, and is outputted to a driving shaft 22 Make it larger than the 
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power (product of Torque Td and a rotational frequency Nd) of which the power (product of 
Torque Te and a rotational frequency Ne) outputted from an engine 50 is required by the driving 
shaft 22, and excessive electrical energy is found out It can consider as the actuation 
accomparriecUby-chaj^e^^ or ca n a lso consi der a s the a ct uat ion a ccompan ied — 

by [ carry out a thing and ] a dc-battery 94 to discharge which makes it smaller than the power 
of which the power conversely outputted from an engine 50 is required by the driving shaft 22, 
and runs short of electrical energy. 
[0097] TexNe=TcxNd — (6) 
Te+Ta=Tc=Td — (7) 

[0098] Therefore, power output unit 20B of a modification as well as the power output unit 20 of 
the 1st example or its modification can perform drawing 4 , drawing 10 , or the output-control 
routine of drawing 12 , and effectiveness as well as the effectiveness that the power output unit 
20 of the 1st example and its modification do so can be done so. In addition, in power output unit 
20B of a modification, since the assistant motor 40 is attached in the crankshaft 56 Processing 
which sets torque command value Td* as torque command value Tc* of the clutch motor 30 as 
shown in step S270 of the clutch motor control routine which replaces with processing of steps 
S130 and S132 of the clutch motor control routine of drawing 8 , and is illustrated to drawing 15 
is performed. As shown in step S280 of the assistant motor control routine which replaces with 
processing of step SI 50 of the assistant motor control routine of drawing 9 , and is illustrated to 
drawing 16 thru/or S282 It is necessary to read the rotational frequency Ne of an engine 50 and 
to perform processing which sets the value computed by the degree type (8) using the read 
rotational frequency Ne as torque command value Ta* of the assistant motor 40. 
[0099] 
[Equation 6] 

Ta* WflSI Ta * +K3(Ne * ~Ne) + K4$ {Ne * -Ne)dt (8) 

[0100] In power output unit 20B of such a modification, although the assistant motor 40 was 
attached in the crankshaft 56 between an engine 50 and the clutch motor 30, it is good also as 
arrangement which pinches an engine 50 by the assistant motor 40 and the clutch motor 30 like 
power output unit 20C of the modification illustrated to drawing 1 7 . 

[0101] Moreover, like power output unit 20D of a modification which illustrates power output unit 
20B of a modification to drawing 1818 , you may constitute so that it may be united in a clutch 
motor and an assistant motor. In power output unit 20D of such a modification, it has 
composition in which outer rotor 32D of clutch motor 30D serves as Rota of assistant motor 
40D, and the same actuation as the clutch motor 30 of power output unit 20B of a modification 
is attained by controlling the electrical potential difference impressed to the three phase coil 36 
of inner rotor 34D to the magnetic pole by the side of the inner skin of permanent magnet 35D 
inserted in outer rotor 32D so that it may illustrate. Moreover, the same actuation as the 
assistant motor 40 of power output unit 20B of a modification is attained by controlling the 
electrical potential difference impressed to the three phase coil 44 of a stator 43 to the 
magnetic pole by the side of the peripheral face of permanent magnet 35D inserted in outer 
rotor 32D. Therefore, power output unit 20D of a modification can completely operate similarly 
about all actuation of power output unit 20B of a modification. According to power output unit 
20D of this modification, the effectiveness that the miniaturization and lightweight-izing of a 
power output unit other than the effectiveness, i.e., the effectiveness that the power output unit 
20 of the 1st example does so, that power output unit 20B of a modification does so can be 
attained also does so. 

[0102] In the power output unit 20 of the 1st example, or its modification, although the power 
output unit was carried in the car of FR mold or FF mold, you may apply to a four-wheel drive 
car (4WD) like power output unit 20E of the modification illustrated to drawing 19 . With this 
configuration, the assistant motor 40 mechanically combined with the driving shaft 22 is 
separated from a driving shaft 22, it arranges independently in the rear wheel section of a car, 
and the driving wheels 27 and 29 of the rear wheel section are driven by this assistant motor 40. 
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On the other hand, it is combined with the differential gear 24 through the gear 23, and the tip of 
a driving shaft 22 drives the driving wheels 26 and 28 of the front-wheel section with this driving 
shaft 22. It is possible to realize the 1st example mentioned above under such a configuration. 
[0103] Moreover, although the slip ring 38 which consists of rotation ring 38a and brush 38b as a 
means of communication of the power to the clutch motor 30 was used in the power output unit 
20 of the 1st example, rotation ring-mercury contact, semi-conductor coupling of magnetic 
energy, a rotation transformer, etc. can also be used. 

[0104] Next, the power output unit 110 as the 2nd example of this invention is explained. It is the 
block diagram showing the outline configuration of the car with which the block diagram in which 
drawing 20 shows the outline configuration of the power output unit 1 10 as the 2nd example, and 
drawing 21 incorporated the partial enlarged drawing of the power output unit 1 10 of the 2nd 
example, and drawing 22 incorporated the power output unit 1 10 of the 2nd example. 
[0105] The car with which the power output unit 1 10 of the 2nd example was incorporated is 
carrying out the same configuration as the car ( drawing 2 ) with which the power output unit 20 
of the 1st example was built into the crankshaft 156 except for the point that planetary gear 
120, the motor MG 1, and the motor MG 2 are attached instead of [ the clutch motor 30 and the 
assistant motor 40 ], as shown in drawing 22 . Therefore, about the same configuration as the 
power output unit 20 of the 1st example, the sign which applied the value 100 is attached among 
the configurations of the power output unit 1 10 of the 2nd example, and the explanation is 
omitted. In addition, the sign used also by explanation of the power output unit 1 10 of the 2nd 
example on the occasion of explanation of the power output unit 20 of the 1st example unless it 
showed clearly is used in the semantics same as it is. 

[0106] As shown in drawing 20 , the power output unit 110 of the 2nd example consists of 
control units 180 which carry out drive control of the motor MG 2 combined with the ring wheel 
122 of the motor MG 1 greatly combined with the sun gear 121 of planetary gear 120 and 
planetary gear 120 with which the planetary carrier 124 was mechanically combined with the 
crankshaft 156 of an engine 150 and an engine 150, and planetary gear 120, and the motors MG1 
and MG2. 

[0107] As shown in drawing 21 , planetary gear 120 The sun gear 121 combined with the sun 
gear shaft 125 of the hollow which penetrated the shaft center to the crankshaft 156, The ring 
wheel 122 combined with the crankshaft 156 and the ring wheel shaft 126 of the same axle, Two 
or more planetary pinion gears 123 which revolve around the sun while it is arranged between a 
sun gear 121 and a ring wheel 122 and the periphery of a sun gear 121 is rotated, It consists of 
planetary carriers 124 which are combined with the edge of a crankshaft 156 and support the 
revolving shaft of each planetary pinion gear 123 to revolve. In these planetary gear 120, the sun 
gear shaft 125 combined with the sun gear 121, the ring wheel 122, and the planetary carrier 124, 
respectively, the ring wheel shaft 126, and three shafts of the planetary carrier 124 (crankshaft 
156) are used as the I/O shaft of power, and if the power outputted and inputted among three 
shafts to any 2 shafts is determined, the power outputted and inputted by one residual shaft will 
become settled based on the power outputted and inputted biaxial [ which was determined ]. In 
addition, the detail about I/O of the power to three shafts of these planetary gear 120 is 
mentioned later. 

[0108] The power fetch gear 128 for the ejection of power is combined with the ring wheel 122 
at the motor MG 1 side. This power fetch gear 128 is connected to the power transfer gear 1 1 1 
by the chain belt 129, and transfer of power is made between the power fetch gear 128 and the 
power transfer gear 1 1 1. As shown in drawing 22 , gear association of this power transfer gear 
1 1 1 is carried out at the differential gear 1 14. Therefore, finally the power outputted from the 
power output unit 1 10 is transmitted to the driving wheel 1 16,1 18 on either side. 
[0109] A motor MG 1 is constituted as a synchronous motor generator, and is equipped with 
Rota 132 which has the permanent magnet [ two or more (for N pole, in an example, the south 
pole is four pieces at four pieces) ] 135 in a peripheral face, and the stator 133 around which the 
three phase coil 134 which forms rotating magnetic field was wound. Rota 132 is combined with 
the sun gear shaft 125 combined with the sun gear 121 of planetary gear 120. A stator 133 
carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, is formed, 
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and is being fixed to the case 115. This motor MG 1 operates as a motor which carries out the 
rotation drive of Rota 132 by the interaction of the field by the permanent magnet 135, and the 
field formed with the three phase coil 134, and operates as a generator which makes the both 

_ends_QfjtheJjaree^hase^^ 

the permanent magnet 135, and rotation of Rota 132. In addition, the resolver 139 which detects 
the angle-of-rotation thetas is formed in the sun gear shaft 125. 

[01 10] A motor MG 2 is constituted as a synchronous motor generator like a motor MG 1, and is 
equipped with Rota 142 which has the permanent magnet [ two or more (for N pole, in an 
example, the south pole is four pieces at four pieces) ] 145 in a peripheral face, and the stator 
143 around which the three phase coil 144 which forms rotating magnetic field was wound. Rota 
142 is combined with the ring wheel shaft 126 combined with the ring wheel 122 of planetary 
gear 120, and the stator 143 is being fixed to the case 115. The stator 143 of a motor MG 2 also 
carries out the laminating of the sheet metal of a non-oriented magnetic steel sheet, and is 
formed. It operates as a motor or a generator like [ this motor MG 2 ] a motor MG 1. In addition, 
the resolver 149 which detects the angle-of-rotation thetar is formed in the ring wheel shaft 
126. 

[01 1 1] As shown in drawing 20 , the control unit 180 with which the power output unit 110 of the 
2nd example is equipped is constituted like the control unit 80 with which the power output unit 
20 of the 1st example is equipped. The control unit 180 consists of dc-batteries 194 which are 
the control CPU 190 and the rechargeable battery which control the 1st drive circuit 191 which 
drives a motor MG 1, the 2nd drive circuit 192 which drives a motor MG 2, and both the drive 
circuit 191,192. Namely, control CPU 190 The interior is equipped with RAM 190a for work pieces, 
ROM190b which memorized the processing program, input/output port (not shown) and 
EFIECU170, and the serial communication port (not shown) that performs a communication link. 
In this control CPU 190, like the control CPU 90 of the 1st example Angle-of-rotation thetas of 
the sun gear shaft 125 from a resolver 139, angle-of-rotation thetar of the ring wheel shaft 126 
from a resolver 149, The accelerator pedal position AP from accelerator pedal position sensor 
164a The brake-pedal position BP from brake-pedal position sensor 165a, The shift position SP 
from the shift position sensor 184 The current values Iu1 and Iv2 from two current detectors 
195,196 prepared in the 1st drive circuit 191, the current values Iu2 and Iv2 from two current 
detectors 197,198 prepared in the 2nd drive circuit 192, the remaining capacity BRM of the dc~ 
battery 194 from remaining capacity detector 199a, The charge-and-discharge power Pb of the 
dc-battery 194 from wattmeter 199b prepared in the output terminal of a dc-battery 194 etc. is 
inputted through input port. 

[0112] Moreover, from control CPU 190, the control signal SW2 which drives six transistors Trl 1 
as the control signal SW1 which drives six transistors Tr1 which are the switching elements 
prepared in the 1st drive circuit 191 thru/or Tr6, and a switching element prepared in the 2nd 
drive circuit 192 thru/or Tr16 is outputted. In this 1st drive circuit 191 and the 2nd drive circuit 
192, respectively six transistors Tr1 thru/or Tr6, a transistor Tr1 1, or Tr16 Constitute the 
transistor inverter, respectively, and two pieces are arranged at a time in a pair, respectively so 
that it may become a source and sink side to power-source Rhine L1 and L2 of a pair. In the 1st 
drive circuit 191, each of the three phase coil 134 of a motor MG 1 is connected, and each of 
the three phase coil 144 of a motor MG 2 is connected in the 2nd drive circuit 192 at the node. 
Power-source Rhine L1 and L2 is connected to the plus [ of a dc-battery 194 ], and minus side, 
respectively. Therefore, the rate of the transistor Tr1 which makes a pair by control CPU 190 
thru/or Tr6, a transistor Tr1 1, or the ON time amount of Tr16 is sequentially controlled with 
control signals SW1 and SW2, and if the current which flows in the three phase coil 134,144 is 
made into a false sine wave by PWM control, rotating magnetic field will be formed with the three 
phase coil 134,144. 

[0113] Next, actuation of the power output unit 110 of the 2nd example is explained. The 
principle of operation of the power output unit 110 of the 2nd example, especially the principle of 
torque conversion are as follows. When operating an engine 150 on the operation point PI 
expressed with an engine speed Ne and Torque Te and operating the ring wheel shaft 126 on the 
operation point P2 expressed with an engine speed Nr which is different although it is the same 
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energy as the energy Pe outputted from this engine 150 f and Torque Tr t the case where carry 
out torque conversion and the power outputted from an engine 150 is made to act on the ring 
wheel shaft 126 is considered. The engine 150 at this time, the rotational frequency of the ring 
wheel shaft 126, and the relation of torque are shown in drawing 23 . 

[01 14] According to the place which device study teaches, the relation between the rotational 
frequency in three shafts (the sun gear shaft 125, the ring wheel shaft 126, and planetary carrier 
124) of planetary gear 120 or torque can be expressed as drawing called the collinear Fig. 
illustrated to drawing 24 and drawing 25 , and can be solved geometrically. In addition, the 
rotational frequency of three shafts and the relation of torque to planetary gear 120 are also 
analyzable in formula by calculating the energy of each shaft etc., even if it does not use an 
above-mentioned collinear Fig. In the 2nd example, since explanation is easy, it explains using a 
collinear Fig. 

[01 15] The axis of ordinate in drawing 24 is a rotational frequency shaft of three shafts, and an 
axis of abscissa expresses the ratio of the location of the axis of coordinates of three shafts. 
That is, when the axes of coordinates S and R of the sun gear shaft 125 and the ring wheel shaft 
126 are taken to both ends, the axis of coordinates C of the planetary carrier 124 is defined as a 
shaft which divides Shaft S and Shaft R interiorly to 1:rho. rho is the ratio of the number of 
teeth of a sun gear 121 to the number of teeth of a ring wheel 122 here, and it is expressed with 
a degree type (9). 
[0116] 
[Equation 7] 

[0117] The engine 150 is operated at the rotational frequency Ne, since the case where the ring 
wheel shaft 126 is operated at the rotational frequency Nr is considered, the rotational 
frequency Ne of an engine 150 can be now plotted on the axis of coordinates C of the planetary 
carrier 124 with which the crankshaft 156 of an engine 150 is combined, and a rotational 
frequency Nr can be plotted on the axis of coordinates R of the ring wheel shaft 126. If the 
straight line which passes along both this point is drawn, it can ask for the rotational frequency 
Ns of the sun gear shaft 125 as a rotational frequency expressed on the intersection of this 
straight line and axis of coordinates S. Hereafter, this straight line is called a collinear of 
operation. In addition, it can ask for a rotational frequency Ns by the proportion equation (degree 
type (10)) using a rotational frequency Ne and a rotational frequency Nr. Thus, in planetary gear 
120, if it opts for any two rotations among a sun gear 121, a ring wheel 122. and the planetary 
carrier 124, it will opt for one residual rotation based on two rotations for which it opted 
[0118] 
[Equation 8] 

Ns=Nr-(Nr-Ne)±±£ ••••••(10) 

P 

[01 19] Next, the torque Te of an engine 150 is made to act on the drawn collinear of operation 
upwards from drawing Nakashita by making the axis of coordinates C of the planetary carrier 124 
into line of action. Since a collinear of operation can be dealt with as the rigid body at the time 
of making the force as a vector act to torque at this time, the torque Te made to act on an axis 
of coordinates C is separable into the torque Tes on an axis of coordinates S, and the torque 
Ter on an axis of coordinates R with the technique of separation of the force to the line of 
action with which the sense is the same with line of action and differs. The magnitude of Torque 
Tes and Ter is expressed by a degree type (1 1) and the formula (12) at this time. 
[0120] 
[Equation 9] 



http://www4.ipdl.ncipi.go jp/cgi-bin/trah_web_cgLejje 



2006/06/07 



JP.10-268946.A [DETAILED DESCRIPTION] 



24/30 



Tes=Tex-P— (11) 

l +P 

Ter = Tex—^~ (12) 

l+p V_/_ 

[0121] What is necessary is just to take balance of the force of a collinear of operation, in order 
for the collinear of operation to be stable in this condition. That is, magnitude is the same as 
Torque Tes, the torque Tm1 with the opposite sense is made to act f magnitude is the same on 
an axis of coordinates R to resultant force with Torque Tr and Torque Ter with the opposite 
sense in the same magnitude as the torque outputted to the ring wheel shaft 126, and the sense 
makes the opposite torque Tm2 act on an axis of coordinates S. This torque Tm1 can act by the 
motor MG 1, and torque Tm2 can be made to act by the motor MG 2. Since torque is made to 
act on a rotational direction and the rotational reverse sense by the motor MG 1 at this time, a 
motor MG 1 will operate as a generator and revives electrical energy Pm1 expressed with the 
product of torque Tm1 and a rotational frequency Ns from the sun gear shaft 125. By the motor 
MG 2, since the direction of torque is the same as the direction of rotational, a motor MG 2 
operates as a motor and is outputted to the ring wheel shaft 126 by making into power electrical 
energy Pm2 expressed by the product of torque Tm2 and a rotational frequency Nr. 
[0122] Here, if electrical energy Pm1 and electrical energy Pm2 are made equal, all the power 
consumed by the motor MG 2 can be revived by the motor MG 1, and it can be provided. What is 
necessary is for that just to make equal the thing which outputs all the inputted energy then the 
energy Pe outputted from an engine 150 since it is good, and energy Pr outputted to the ring 
wheel shaft 126. That is, the energy Pe expressed with the product of Torque Te and a 
rotational frequency Ne and energy Pr expressed with the product of Torque Tr and a rotational 
frequency Nr are made equal. If it compares with drawing 23 , torque conversion is carried out, 
and energy will be the same and will output the power expressed with the torque Te outputted 
from the engine 150 currently operated on the operation point PI, and a rotational frequency Ne 
to the ring wheel shaft 126 as power expressed with Torque Tr and a rotational frequency Nr. As 
mentioned above, the power outputted to the ring wheel shaft 126 is transmitted to a driving 
shaft 1 12 by the power fetch gear 128 and the power transfer gear 111, and is transmitted to a 
driving wheel 116,1 18 through a differential gear 1 14. Therefore, since linear relation is 
materialized for the power outputted to the ring wheel shaft 126, and the power transmitted to a 
driving wheel 1 16,1 18, it is controllable by controlling the power outputted to the ring wheel shaft 
126 in the power transmitted to a driving wheel 1 16,1 18. 

[0123] Although the engine speed Ns of the sun gear shaft 125 is forward in the collinear Fig. 
shown in drawing 24 , as shown in the collinear Fig. shown in drawing 25 , it may become 
negative at the engine speed Ne of an engine 150, and the engine speed Nr of the ring wheel 
shaft 126. At this time, by the motor MG 1, since the direction of rotational and the direction 
where torque acts become the same, a motor MG 1 operates as a motor and consumes 
electrical energy Pm1 expressed by the product of torque Tm1 and a rotational frequency Ns. 
On the other hand, by the motor MG 2, since the direction of rotational and the direction where 
torque acts become reverse, a motor MG 2 will operate as a generator and will revive electrical 
energy Pm2 expressed by the product of torque Tm2 and a rotational frequency Nr from the ring 
wheel shaft 126. In this case, if electrical energy Pm1 consumed by the motor MG 1 and 
electrical energy Pm2 revived by the motor MG 2 are made equal, electrical energy Pm1 
consumed by the motor MG 1 can be exactly provided by the motor MG 2. 

[0124] The power output unit 1 10 of such 2nd example needs to take actuation of planetary gear 
120 into consideration, as mentioned above, but since it can set up independently the operation 
point of an engine 150, and the operation point of the ring wheel shaft 126, it can perform the 
same processing as the same processing as the power output unit 20 of the 1st example, or its 
modification, i.e., drawing 4 , drawing 10 , or the output-control routine of drawing 12 . An 
example of the routine corresponding to drawing 4 performed by the power output unit 1 10 of 
the 2nd example, drawing 10 , or the output-control routine of drawing 12 is shown in drawing 
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26 , drawing 29 , or drawing 31 . If all these output-control routines are explained, since it will 
become redundant as explanation of the power output unit 1 10 of the 2nd example, hereafter, 
the output-control routine of drawing 26 and the output-control routine of drawing 31 are 
explained, and the explanation about the output-control routine of drawing 29 which can be 
explained by combining a part of these two output-control routines, and drawing 30 R> 0 is 
omitted. 

[0125] The output-control routine of drawing 26 performed in the power output unit 1 10 of the 
2nd example The point of using command value Tr* of the torque which should replace with 
command value Td* of the torque which should be outputted to the rotational frequency Nd of a 
driving shaft 22, or a driving shaft 22 as compared with the output-control routine of drawing 4 , 
and should be outputted to the rotational frequency Nr of the ring wheel shaft 126, or the ring 
wheel shaft 126 (step S302 thru/or S3 10), The point which replaces target engine-speed Ns* of 
the sun gear shaft 125 with the engine speed Ne of an engine 50, computes by the formula (10) 
using target engine-speed Ne*, and is set up (step S323), It is the same as that of the output- 
control routine of drawing 4 only by differing in that replace with control (steps S126 and S128) 
of the clutch motor 30 and the assistant motor 40, and control of a motor MG 1 and a motor MG 
2 is performed (steps S326 and S329). In addition, since it is mechanically combined with the 
driving wheel 1 16,1 18 through the power fetch gear 128, the power transfer gear 111, and the 
differential gear 114, the ring wheel shaft 126 is substantially equivalent to the driving shaft 22 in 
the 1st example, moreover, although the 2nd example also indicated each control of a motor MG 
1, a motor MG 2, and an engine 150 as well as control of the clutch motor 30 of the 1st example, 
the assistant motor 40, and an engine 50 as a separate step, these the control of each is 
separate to different timing from this routine — it is carried out independently and-like in 
parallel. 

[0126] The control of the motor MG 1 of step S326 and the control of the motor MG 2 of step 
S328 in the output-processing routine of drawing 26 are performed by performing the control 
routine of the motor MG 2 illustrated to the control routine and drawing 28 of the motor MG 1 
illustrated to drawing 27 . The processings (S330 and S332 of drawing 27 . step S350 of drawing 
2828 ) which set up torque command value Tm1* of a motor MG 1 and torque command value 
Tm2* of a motor MG 2 only differ, and the control routine of the motor MG 2 illustrated to the 
control routine and drawing 28 of the motor MG 1 illustrated to drawing 27 is the same 
processing as the assistant motor control routine of drawing 9 . That is, torque command value 
Tml* of a motor MG 1 is set up by the degree type (13) using the rotational frequency Ns of the 
sun gear shaft 125, and torque command value Tm2* of a motor MG 2 is set up by the degree 
type (14). The 2nd term of the right-hand side in the formula (13) which computes torque 
command value Tml* of a motor MG 1 is a proportional which negates the deflection from target 
rotational frequency Ns* of a rotational frequency Ns, and the 3rd term of the right-hand side is 
an integral term which abolishes steady-state deviation. Thus, by setting up torque command 
value Tml* of a motor MG 1, by target rotational frequency Ns*, it can be stabilized and the sun 
gear shaft 125 can be rotated. Since it asked for target engine-speed Ns* of the sun gear shaft 
125 by the formula (10) using target engine-speed Ne* of an engine 150, rotating the sun gear 
shaft 125 by target engine-speed Ns* makes an engine 150 rotated by target engine-speed Ne*. 
Therefore, planetary gear 120 and a motor MG 1 are playing a role of the clutch motor 30 in the 
power output unit 20 of the 1st example. Moreover, the formula (14) which computes torque 
command value Tm2* of a motor MG 2 is called for by proportion from balance of the collinear of 
operation in drawing 24 or drawing 25 . 
[0127] 

[Equation 10] 

7fcrt*<- Wtm7>nl*+KS(Ns*-Ns) + K6f(Ns*-Ns)dt (13) 

rm2*<-rr*-^^ (14) 
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[0128] By performing the output-control routine of drawing 26 also with the power output unit 
1 10 of the 2nd example by the above explanation Even if the energy actually outputted by 
external causes, such as the same effectiveness as the effectiveness that the power output unit 
20 of the l^t^xample-does^oAe^he^per^i^^ of-an-engine^ 150,**** of the fue l 

supplied, atmospheric temperature, and an atmospheric pressure, from an engine 150 will differ 
from the energy which should be outputted from an engine 150 Since the energy Pe which 
should be outputted from an engine 150 based on deflection **Pb of the charge-and-discharge 
power Pb of a dc-battery 194 and desired value Pb* is changed, while outputting desired power 
to the sun gear shaft 125 By making into a value 0 desired value Pb* of the effectiveness that 
the charge and discharge of the dc-battery 194 can be carried out with desired power, and the 
charge-and-discharge power Pb of a dc-battery 194 The effectiveness that the energy 
efficiency of the whole equipment can be raised while preventing the charge and discharge of the 
unexpected dc-battery 194, By learning the combination of the energy Pn when deflection **Pb 
of the charge-and-discharge power Pb and desired value Pb* becomes in tolerance, and Energy 
Pe, the effectiveness that the charge and discharge of the dc-battery 194 by unexpected power 
can be controlled etc. can be done so. 

[0129] Next, the output-control routine of drawing 31 corresponding to the output-control 
routine of drawing 12 is explained. The output-control routine of drawing 31 compares with the 
output-control routine of drawing 12 . The point of using command value Tr* of the torque which 
should replace with command value Td* of the torque which should be outputted to the 
rotational frequency Nd of a driving shaft 22, or a driving shaft 22, and should be outputted to 
the rotational frequency Nr of the ring wheel shaft 126, or the ring wheel shaft 126 (step S440 
thru/or S452), The point which replaces target engine-speed Ns* of the sun gear shaft 125 with 
the engine speed Ne of an engine 50, computes by the formula (10) using target engine-speed 
Ne* t and is set up (step S456), The point that the processings which calculate deflection **Te 
differ (steps S458 and S460), It is the same as that of the output-control routine of drawing 4 
only by differing in that replace with control of the clutch motor 30 and the assistant motor 40, 
and control of a motor MG 1 and a motor MG 2 is performed (steps S472 and S474). in addition, 
that the ring wheel shaft 126 is substantially equivalent to the driving shaft 22 in the 1st example 
among these differences, and equivalent [ planetary gear 120 and a motor MG 1 ] to the clutch 
motor 30 - — therefore, it explained. The processing after the processing which calculates 
different deflection **Te from the output-control routine of drawing 12 hereafter (step S458 
thru/or S476) is explained. 

[0130] At step S446, when the engine speed Nr of the ring wheel shaft 126 and the accelerator 
pedal position AP are the same as last time, the control CPU 190 of a control device 180 first 
performs processing which computes the presumed torque Test which is the estimate of the 
torque Te actually outputted from the engine 150 by the degree type (15) (step S458). Now, 
since the engine speed Nr of the ring wheel shaft 126 and the accelerator pedal position AP are 
the same as last time, you may think that the power output unit 1 10 is in a steady operation 
condition. Therefore, the torque Te currently outputted from the engine 150 can be searched for 
by the formula (15) for which it asked using torque command value Tm1* of a motor MG 1, and 
torque command value Tm2* of a motor MG 2 from balance of the collinear of operation in the 
collinear Fig. of drawing 24 or drawing 25 . 
[0131] 

[Equation 1 1] 

Test<-?^£xTml*-TM2* (15) 

P 

[0132] If the presumed torque Test is searched for, processing which computes deflection **Te 
by reducing the presumed torque Test searched for from target torque Te* which multiplied by 
the correction factor K will be performed (step S460). Here, target torque Te* which multiplied 
by the correction factor K is used for bringing desired value close to the torque Te actually 
outputted from the engine 150 like the case of the output-control routine of drawing 1 2 . 
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Deflection **Te is compared with a threshold Tref if deflection **Te is computed (step S462). In 
this way, when deflection **Te is larger than a threshold Tref What subtracted predetermined 
value **K from the correction factor K is set up as a new correction factor K (step S464). It 
restricts so that the set-up correction factor K may not become under the threshold Kref (steps 
S466 and S468). What squared the correction factor K is set as command value Tr* of the 
torque which should be outputted to the ring wheel shaft 126 as new torque command value Tr* 
(step S470). Control of a motor MG 1, a motor MG 2, and an engine 150 is performed using the 
set-up value (step S472 thru/or S476). 

[0133] Even if the energy actually outputted by the flame failure of some gas columns of an 
engine 150 etc. from the engine 150 will differ from the energy which should be outputted from 
an engine 150 according to the output-control routine of drawing 31 explained above While 
multiplying by the correction factor K which decreases gradually and making torque command 
value Tr* change Since a correction factor K is made to multiply by it and change into the 
desired value used for a judgment, while outputting the power which multiplied by changed torque 
command value Tr* and the engine speed Nr to the ring wheel shaft 126, the charge and 
discharge of the dc-battery 194 can be carried out with desired power. Therefore, if desired 
value Pb* of the charge-and-discharge power Pb of a dc-battery 194 is made into a value 0 and 
the above-mentioned threshold Tref is made small, torque conversion of the power outputted 
without the charge and discharge of a dc-battery 194 from the engine 150 can be carried out 
more certainly, and it can output to the ring wheel shaft 126. Consequently, since discharge of 
the superfluous dc-battery 194 is not performed, a dc-battery riser can be prevented. 
[0134] Although the power outputted to the ring wheel shaft 126 was taken out from between a 
motor MG 1 and motors MG 2 through the power fetch gear 128 combined with the ring wheel 
122 in the power output unit 1 10 of the 2nd example, as shown in power output unit 1 10A of the 
modification of drawing 32 , it is good also as what extends and picks out the ring wheel shaft 
126 from a case 115. Moreover, as shown in power output unit 1 10B of the modification of 
drawing 33 , you may arrange so that it may become the order of planetary gear 120, a motor 
MG 2, and a motor MG 1 from an engine 150 side. In this case, sun gear shaft 125B may not be 
hollow, and ring wheel shaft 126B needs to be taken as a hollow shaft. If it carries out like this, 
the power outputted to ring wheel shaft 126B can be taken out from between an engine 150 and 
motors MG 2. 

[0135] Although the motor MG 2 was attached in the ring wheel shaft 126 in the power output 
unit 1 10 of the 2nd example, it is good also as what attaches a motor MG 2 in a crankshaft 156 
like power output unit 1 10C of the modification illustrated to drawing 34 R> 4. In power output 
unit HOC of this modification, as shown in drawing 34 , Rota 132 of a motor MG 1 is attached in 
sun gear shaft 125C combined with the sun gear 121 of planetary gear 120, and the crankshaft 
156 of an engine 150 is attached in the planetary carrier 124 like the power output unit 1 10 of 
the 2nd example. Rota 142 of a motor MG 2 and the resolver 157 which detects angle-of- 
rotation thetae of a crankshaft 156 are attached in this crankshaft 156. The resolver 149 which 
detects the angle-of-rotation thetar is only attached, and ring wheel shaft 126C attached in the 
ring wheel 122 of planetary gear 120 is combined with the power fetch gear 128. 
[0136] Power output unit HOC of this modification operates as follows. When operating an 
engine 150 on the operation point PI expressed with an engine speed Ne and Torque Te and 
operating ring wheel shaft 126C on the operation point P2 expressed with the engine speed Nr 
used as the same energy Pr (Pr=NrxTr) as the energy Pe (Pe=NexTe) outputted from an engine 
150, and Torque Tr, the case where carry out torque conversion and the power outputted from 
an engine 150 is made to act on ring wheel shaft 126C considers. The collinear Fig. of this 
condition is illustrated to drawing 35 and drawing 36 . 

[0137] Considering balance of the collinear of operation in the collinear Fig. of drawing 35 , a 
degree type (16) thru/or a formula (19) are drawn. That is, a formula (16) is drawn from balance 
of the energy Pe inputted from an engine 150 and the energy Pr outputted to ring wheel shaft 
126C, and a formula (17) is drawn as total of energy inputted into the planetary carrier 124 
through a crankshaft 156. Moreover, a formula (18) and a formula (19) are drawn by dividing the 
torque which acts on the planetary carrier 124 into the torque which makes an axis of 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/06/07 



JP.10-268946.A [DETAILED DESCRIPTION] 



28/30 ^— V? 



coordinates S and an axis of coordinates R line of action. 
[0138] 

[Equation 12] 

= TrxNr — 



Tc = Te + Tm2 (17) 

Tcs=Tcx (18) 

1+p 

Tcr^Tcx—^— (19) 



[0139] What is necessary is to be equal in torque Tm1 and Torque Tcs, and just to make Torque 
Tr and torque Tor equal, since what is necessary is just to be able to take balance of the force 
of a collinear of operation in order for this collinear of operation to be stable in this condition. If 
torque Tm1 and torque Tm2 are searched for from the above relation, it is expressed like a 
degree type (20) and a formula (21). 
[0140] 

[Equation 13] 

Tml = Trxp (20) 

Tm2 = Trx(l + p)-Te (21) 

[0141] Therefore, if the torque Tm1 searched for by the formula (20) by the motor MG 1 is made 
to act on sun gear shaft 125C and the torque Tm2 searched for by the formula (21) by the 
motor MG 2 is made to act on a crankshaft 156, torque conversion can be carried out and the 
power expressed with the torque Te outputted from an engine 150 and a rotational frequency Ne 
can be outputted to the power expressed with Torque Tr and a rotational frequency Nr at ring 
wheel shaft 126C. In addition, in the condition of this collinear Fig., since the direction of rotation 
of Rota 132 and the operation direction of torque become reverse, a motor MG 1 operates as a 
generator and revives electrical energy Pm1 expressed with the product of torque Tm1 and a 
rotational frequency Ns. On the other hand, since the direction of rotation of Rota 1 42 and the 
operation direction of torque become the same, a motor MG 2 operates as a motor and 
consumes electrical energy Pm2 expressed with the product of torque Tm2 and a rotational 
frequency Nr. 

[0142] Although the engine speed Ns of sun gear shaft 125C is forward in the collinear Fig. 
shown in drawing 35 , as shown in the collinear Fig. shown in drawing 36 , it may become 
negative at the engine speed Ne of an engine 1 50, and the engine speed Nr of ring wheel shaft 
126C. At this time, since the direction of rotation of Rota 132 and the direction where torque 
acts become the same, a motor MG 1 operates as a motor and consumes electrical energy Pm1 
expressed with the product of torque Tm1 and a rotational frequency Ns. On the other hand, 
since the direction of rotation of Rota 142 and the direction where torque acts become reverse, 
a motor MG 2 will operate as a generator and will revive electrical energy Pm2 expressed with 
the product of torque Tm2 and a rotational frequency Nr from ring wheel shaft 126C. 
[0143] As explained above, if power output unit 1 10C of a modification also controls a motor MG 
1 and the motor MG 2 as well as the power output unit 1 10 of the 2nd example so that the 
torque computed by a formula (20) and the formula (21) is outputted, it can carry out torque 
conversion of the energy outputted from an engine 150 freely, and can be outputted to ring 
wheel shaft 126C. moreover, power output unit 110C of a modification as well as the power 
output unit 1 10 of the 2nd example Besides the actuation which carries out torque conversion of 
all the power outputted from such an engine 150, and is outputted to ring wheel shaft 126C 
Make it larger than the power (product of Torque Tr and a rotational frequency Nr) of which the 
power (product of Torque Te and a rotational frequency Ne) outputted from an engine 150 is 
required by the ring wheel shaft 126, and excessive electrical energy is found out. It can consider 
as the actuation accompanied by charge of a dc-battery 194, or can also consider as the 
actuation accompanied by [ carry out a thing and ] a dc-battery 194 to discharge which makes it 
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smaller than the power of which the power conversely outputted from an engine 150 is required 
by the ring wheel shaft 126, and runs short of electrical energy. 

[0144] Therefore, power output unit 1 10C of a modification can also perform drawing 2626 , 
drawing 29 , or the output-control routine of drawing 31 , and can do so effectiveness as well as 
the effectiveness that the power output unit 1 10 of the 2nd example and its modification do so. 
[ as well as the power output unit 1 10 of the 2nd example ] In addition, in power output unit 
110C of a modification, since the motor MG 2 is attached in the crankshaft 156 As shown in step 
S480 of the control routine of the motor MG 1 which replaces with processing of steps S330 and 
S332 of the control routine of the motor MG 1 of drawing 27 f and is illustrated to drawing 37 
Processing which sets the value which replaced with the torque Tr of an upper type (20), and 
was computed using torque command value Tr* as torque command value Tm1* of a motor MG 
1 is performed. As shown in steps S490 and S492 of the control routine of the motor MG 1 
which replaces with processing of step S350 of the control routine of the motor MG 2 of drawing 
28 , and is illustrated to drawing 38 It is necessary to read the rotational frequency Ne of an 
engine 150 and to perform processing which sets the value computed by the degree type (22) 
using the read rotational frequency Ne as torque command value Tm2* of a motor MG 1 
[0145] 

[Equation 14] 

Tm2* Ittf ®rw2 * +Kl(Ne * -Ne) + KSj(Ne * -Ne)dt (22) 

[0146] Although considered as the arrangement which pinches a motor MG 2 by the engine 150 
and the motor MG 1 in power output unit 1 10C of a modification, as shown in power output unit 
1 10D of the modification of drawing 39 , it is good also as arrangement which pinches an engine 
150 by the motor MG 1 and the motor MG 2. Moreover, although the power outputted to ring 
wheel shaft 126C was taken out from between a motor MG 1 and motors MG 2 through the 
power fetch gear 128 combined with the ring wheel 122 in power output unit 1 10C of a 
modification, as shown in power output unit 110E of the modification of drawing 40 , it is good 
also as what extends and takes out ring wheel shaft 126E from a case 115. 

[0147] Although a power output unit shall be carried in the car of a two-flower drive of FR mold 
or FF mold in the power output unit 1 10 of the 2nd example, or its modification, as shown in 
power output unit 1 1 0F of the modification of drawing 41 , it is good also as what is applied to 
the car of a four-flower drive. With this configuration, the motor MG 2 combined with the ring 
wheel shaft 126 is separated from the ring wheel shaft 126, it arranges independently in the rear 
wheel section of a car, and the driving wheel 1 17,1 19 of the rear wheel section is driven by this 
motor MG 2. On the other hand, it is combined with a differential gear 114 through the power 
fetch gear 128 and the power transfer gear 111, and the ring wheel shaft 126 drives the driving 
wheel 1 16,1 18 of the front-wheel section. It is possible to perform the 2nd example under such a 
configuration. 

[0148] Moreover, although planetary gear 120 were used as a 3 shaft type power I/O means in 
the power output unit 110 of the 2nd example, or its modification, a sun gear and another side of 
one side are good also as a thing using double pinion planetary gear equipped with two or more 
set Mino planetary 2 1 set of pinion gears which revolve around the sun while carrying out gear 
association with a ring wheel, carrying out gear association mutually and rotating the periphery of 
a sun gear. In addition, if the power which will be outputted and inputted by one residual shaft 
based on this determined power if the power outputted and inputted by any 2 shafts among 
three shafts as a 3 shaft type power I/O means is determined is determined, what kind of 
equipment, gear unit, etc. can also use a differential gear etc. 

[0149] As mentioned above, although the gestalt of operation of this invention was explained, as 
for this invention, it is needless to say that it can carry out with the gestalt which becomes 
various within limits which are not limited to the gestalt of such operation at all, and do not 
deviate from the summary of this invention. 

[0150] For example, although the gasoline engine was used as the power output unit 20 of the 
1st example mentioned above, the engine 50 of the modification, or the power output unit 1 10 of 
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the 2nd example and the engine 150 of the modification, various kinds of internal combustion, 
such as a diesel power plant, a turbine engine, and a jet engine, or an external combustion engine 
can also be used. 

^Q45j^moreove^On^the- o l utch motor 3 0^and4:he-assistant-moto^40^ of th e^ower output unit 20 
of the 1st example, or its modification, or the motor MG 1 and Motor MG 2 of the power output 
unit 110 of the 2nd example, or its modification, PM form (permanent magnet form-ermanent 
Magnet type) synchronous motor Although used If the both sides of regeneration actuation and a 
powering movement are possible, in addition to this VR form (adjustable reluctance form; 
Variable Reluctance type) synchronous motor, a vernier motor, a direct current motor, an 
induction motor, a superconducting motor, a step motor, etc. can also be used. 
[0152] Or although the transistor inverter was used as 1st and 2nd drive circuits 91 and 
92,191,192 in the power output unit 20 of the 1st example, the power output unit 1 10 of the 
modification or the 2nd example, or its modification In addition, an IGBT (insulated-gate bipolar 
mode transistor; Insulated Gate Bipolar mode Transistor) inverter, A thyristor inverter, an 
electrical-potential-difference PWM (pulse-width-modulation-ulse Width Modulation) inverter, a 
square wave inverter (an electrical-potential-difference form inverter, current form inverter), a 
resonance inverter, etc. can also be used. 

[0153] Moreover, as a dc-battery 94,194, although Pb dc-battery, a NiMH dc-battery, Li dc- 
battery, etc. can be used, it can replace with a dc-battery 194 and a capacitor can also be used. 
[0154] Although the above example explained the case where a power output unit was carried in 
a car, this invention is not limited to this and, in addition to this, can also be carried [ means of 
transportation, such as a vessel and an aircraft, and ] in various industrial machines etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the power output unit 20 
as the 1st example of this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of the car incorporating the 
power output unit 20 of the 1st example. 

[Drawing 3] It is a graph for explaining the principle of operation of the power output unit 20 of 
the 1st example. 

[Drawing 4] It is the flow chart which illustrates the output-control routine performed by the 
control CPU 90 of the control device 80 of the 1st example. 

[Drawing 5] It is the explanatory view which illustrates the relation between the engine speed Nd 
of a driving shaft 22, and the accelerator pedal position AP and torque command value Td*. 
[ Drawing 6] It is the graph which illustrates the operation point of an engine 50, and the relation 
of effectiveness. 

[Drawing 7] It is the graph which illustrates the relation between the effectiveness of the 
operation point of the engine 50 in alignment with the curve of energy regularity, and the 
rotational frequency Ne of an engine 50. 

[ Drawing 8] It is the flow chart which illustrates the clutch motor control routine performed by 
the control device 80 of the 1 st example. 

[Drawing 9] It is the flow chart which illustrates the assistant motor control routine performed by 
the control device 80 of the 1 st example. 

[Drawing 101 It is the flow chart which illustrates the output-control routine of a modification. 
[Drawing 1 1] It is the flow chart which illustrates the output-control routine of a modification. 
[Drawing 12] It is the flow chart which illustrates the output-control routine of a modification. 
[Drawing 13] It is the block diagram showing the outline configuration of power output unit 20A 
which is the modification of the 1st example. 

[Drawing 14] It is the block diagram showing the outline configuration of power output unit 20B 
which is the modification of the 1st example. 

[Drawing 151 It is the flow chart which illustrates a part of clutch motor control routine 

performed by power output unit 20B of the modification of the 1st example. 

[Drawing 16] It is the flow chart which illustrates a part of assistant motor control routine 

performed by power output unit 20B of the modification of the 1st example. 

[Drawing 171 It is the block diagram showing the outline configuration of power output unit 20C 

which is the modification of the 1st example. 

[Drawing 181 It is the block diagram showing the outline configuration of power output unit 20D 
which is the modification of the 1st example. 

[Drawing 191 It is the block diagram showing the outline configuration of power output unit 20E 
which is the modification of the 1st example. 

[Drawing 201 It is the block diagram showing the outline configuration of the power output unit 
1 10 as the 2nd example. 

[Drawing 211 It is the partial enlarged drawing of the power output unit 1 10 of the 2nd example. 
[Drawing 221 It is the block diagram which illustrates the configuration of the outline of the car 
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incorporating the power output unit 1 10 of the 2nd example. 

[Drawing 23] It is a graph for explaining the principle of operation of the power output unit 1 10 of 
the 2nd example. 

^Drawing 24jJ tJs-the^collinea r Fig, showing thejiotationaifrequency *rf Lthree^shafts^ and the 

relation of torque which were combined with the planetary gear 120 in the 2nd example. 
[Drawing 25] It is the collinear Fig. showing the rotational frequency of three shafts and the 
relation of torque which were combined with the planetary gear 1 20 in the 2nd example. 
[Drawing 26] It is the flow chart which illustrates the output-control routine performed by the 
control device 180 of the 2nd example. 

[Drawing 27] It is the flow chart which illustrates the control routine of the motor MG 1 
performed by the control device 180 of the 2nd example. 

[Drawing 28] It is the flow chart which illustrates the control routine of the motor MG 2 
performed by the control device 180 of the 2nd example. 

[Drawing 29] It is the flow chart which illustrates the output-control routine of a modification. 
[Drawing 30] It is the flow chart which illustrates the output-control routine of a modification. 
[Drawing 31] It is the flow chart which illustrates the output-control routine of a modification. 
[Drawing 32] It is the block diagram showing the outline configuration of power output unit 11 OA 
of the modification of the 2nd example. 

[Drawing 33] It is the block diagram showing the outline configuration of power output unit 11 0B 
of the modification of the 2nd example. 

[Drawing 34] It is the block diagram showing the outline configuration of power output unit 110C 
of the modification of the 2nd example. 

[Drawing 35] It is the collinear Fig. showing the rotational frequency of three shafts and the 
relation of torque which were combined with the planetary gear 120 in the modification of the 
2nd example. 

[Drawing 36] It is the collinear Fig. showing the rotational frequency of three shafts and the 
relation of torque which were combined with the planetary gear 120 in the modification of the 
2nd example. 

[Drawing 37] It is the flow chart which illustrates a part of control routine of the motor MG 1 

performed by power output unit 110C of the modification of the 2nd example. 

[Drawing 38] It is the flow chart which illustrates a part of control routine of the motor MG 2 

performed by power output unit 1 10C of the modification of the 2nd example. 

[Drawing 39] It is the block diagram showing the outline configuration of power output unit 110D 

of the modification of the 2nd example. 

[Drawing 40] It is the block diagram showing the outline configuration of power output unit 110E 
of the modification of the 2nd example. 

[Drawing 41] It is the block diagram showing the outline configuration of power output unit 1 10F 
of the modification of the 2nd example. 
[Description of Notations] 
20 — Power output unit 
20A-20E — Power output unit 

22 — Driving shaft 

23 ~ Gear 

24 — Differential gear 

26 28 — Driving wheel 

27 29 — Driving wheel 



30 — 


Clutch motor 


32 — 


Outer rotor 


34 — 


Inner rotor 


35 — 


Permanent magnet 


36 — 


Three phase coil 


38 — 


Slip ring 


38a - 


- Rotation ring 


38b- 


- Brush 
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39 — Resolver 

40 — Assistant motor 

42 — Rota 

43 — Stator 

44 — Three phase coil 

45 — Case 

46 — Permanent magnet 

48 — Resolver 

49 — Bearing 

50 — Engine 

51 — Fuel injection valve 

52 — Combustion chamber 
54 — Piston 

56 — Crankshaft 
58 — Ignitor 
60 — Distributor 
62 — Ignition plug 

64 — Accelerator pedal 

64a — Accelerator pedal position sensor 

65 — Brake pedal 

65a — Brake-pedal position sensor 

66 — Throttle valve 

67 — Throttle -valve position sensor 

68 — Actuator 
70 — EFIECU 

72 — Inlet-pipe negative pressure sensor 
74 — Coolant temperature sensor 
76 — Rotational frequency sensor 

78 — Angle-of-rotation sensor 

79 — Starting switch 

80 — Control unit 
82 -- Shift lever 

84 — Shift position sensor 
90 — Control CPU 
90 a— RAM 

90 b — ROM 

91 — 1st drive circuit 

92 — 2nd drive circuit 

94 — Dc-battery 

95 96 — Current detector 
97 98 — Current detector 

99a — Remaining capacity detector 
99b — Wattmeter 

110 — Power output unit 

1 10A-1 10F — Power output unit 

111 — Power transfer gear 

112 — Driving shaft 

114 — Differential gear 

1 1 5 — Case 

1 1 6.1 1 8 — Driving wheel 

117.119 — Driving wheel 

120 — Planetary gear 

121 — Sun gear 

122 — Ring wheel 
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123 — Planetary pinion gear 

124 — Planetary carrier 

125 — Sun gear shaft 

42 6 — R i ng -wheel-shaft - — _ 

128 — Power fetch gear 

129 — Chain belt 

132 — Rota 

133 — Stator 

134 — Three phase coil 

135 — Permanent magnet 
139 — Resolver 

142 — Rota 

143 — Stator 

144 — Three phase coil 

145 — Permanent magnet 

149 — Resolver 

150 — Engine 

156 — Crankshaft 

157 — Resolver 

164a — Accelerator pedal position sensor 

165a — Brake-pedal position sensor 

170 — EFIECU 

180 — Control unit 

184 — Shift position sensor 

190 — Control CPU 

190 a — RAM 

190 b— ROM 

191 — 1st drive circuit 

192 — 2nd drive circuit 
194 — Dc-battery 
195,196 — Current detector 
197,198 — Current detector 

199a — Remaining capacity detector 

199b — Wattmeter 

L1 , L2 — Power-source Rhine 

MG1 — Motor 

MG2 — Motor 

Tr1-Tr6 — Transistor 

Tr11~Tr16 — Transistor 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The motor with which the air-fuel ratio was connected with the output shaft of a 
switchable internal combustion engine and this internal combustion engine, A switchable control 
means is offered for the transit mode of a car by changing this internal combustion engine's 
operational status, and the operating state of this motor to a demand load detection means by 
which the load demanded can be detected, based on the detection information on this demand 
load detection means at least. This control means It is set as the 1st transit mode which 
operates this motor and makes it run this car with the driving force of this motor when it is 
detected that the this load demanded is in a light load region. It is set as the 2nd transit mode 
which you operate [ 2nd ] this internal combustion engine with an air-fuel ratio with thin 
predetermined level, and makes it run this car when it is detected that the this load demanded is 
in an inside load region. The hybrid electric vehicle characterized by being constituted so that it 
may be set as the 3rd transit mode which you operate [ 3rd ] this internal combustion engine at 
least on air-fuel ratio level richer than an air-fuel ratio with this thin predetermined level, and 
makes it run this car when it is detected that the this load demanded is in a heavy load region. 



[Translation done.] 
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4 0^^-LTlK»)W2 2^3nt^5. Kidtt 2 2 
tt, 5V 7 7U>ytMt2 4(C^SnT*D. fj 

^mii^wz ofr<b<Db)iz>\3.mm#j\z£.j5<DmW)i&2 

6, 2 8lce^Sn-5o ~ CD 7 9^^-7 3 0i3<fctf 
7yXFt-^4 0li, fWI!&M8 0 (Cj; D fMffll^nT 

OTCPU^ix.?.tlTi5D. y7M/A'-8 2 K^tt 
£ttfc->7 h^^va >t>1t8 4^7^t;K^6 

4(3iStt&nfeTi7-t;u^^;i/#> ? ->3 >-fc>+r6 4 a 

tEF I ECU 70 tilftCiO. «7CDttffi£-^D# 
Til W&TZ* 

[0025] mnzm-?£o\z> mmm^mtnatimm. 

2 OH I>y>5 0i, I>y>5 0O? 

^>i7 v^V 7 h 5 6 tl7>77P-7 3 2^*g-&$n^t 
*trffii))tt2 2t-r>^-P-^3 4^^$nfci7 7^ 
5^-7 3 0 £, ffi«)iWl2 2(C^$n^P-^4 2£ 
WT-5>T->X h^-74 0 <h. 7^-y^-7 3 0i5<fc 
ZfTi/Z Nt-7 4 0Zm®)®mt ; bMffl%W.8 0 £7^ 

[0 0 2 6] i7 7 7ft-^ 3 Ott, 0 1 d^-Tcfc-p 
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T>7^P-^3 2C0rt^ffitC*X^53 5 

3 6 &m®?&mmnmm^LT~mfcW nr^s. T©" 

HffiP-r;i/3 6^0«7^li, X'J7 7 P| J>y3 8^L 
T#y&$nSo -f>7-P-7 3 4tC*3^THffiai'^3 

&43. ?7>?->t 7 h 5 6 trte. ^CDtHig^e e £ 

[0 0 2 7] flfi*. 7->X h^E-7 4 Ot)I^W«»iS«i: 

4 4te. 7-7 4 5 dH^SnfcXT— 7 4 3 C#lfl]£ 
tlT^S, :©7f-?4 3t). *^r|6H4*a»l«©» 
fiL&mmtZ>Z.tTBl&2nT^Z><, P-?4 2©^ 

ffi&®cD*Ai&5 4 6^tsw-e>nT^$<, 7-> 

Xht-^4 OTte. CCD*^54 e^iO^iH 

taa-r^4 4^ffM-rs^#t<offls^ffltj;o. n- 
94 2i)mutz>« u-9 4 2f)mwm\z^^t\fcm 

ti. WiJjtiiij&m.2 0<DNJl/7coai7 l jtt-eafe^K«j^2 

3l/7^\*4 8 7^tte>nT^-5. $fc. ig»)tt2 2 
(£. 7— 74 5tr^tt&nfc^TU >7*4 9tCJ;<9%5: 

[0 0 2 8] ^-577-y9 : - ; E-^3 0 i:T->7 h^E-^ 

4 0ttt> 77^^-7 3 OcD-f >^P-7 3 4^7 
->7 h^E-7 4 0 ©n-? 4 2 . M^TUfKldtt 2 2C 
^ttWi'^StlT^^.. Lt^oT, x>y>5 0t 
S^e-7 3 0, 4 o t<nm%*Wimzm7L\Z. X>5?> 

5 0^e>75->7->^7 h 5 6lcm/JStlfe«lh^7^ 
977^-^ 3 0(D777P — 7 3 2*J;rX-1' y&u 
-7 3 4^7>UTK«)*A2 2^m73$tl, 7-/X ht- 
74 OfribO b)l9ifiZ\*l\zm&MZ*lZ>t^oZ\t\Z 

[0 0 2 9] 7->Xht-^4 0li ffi^C0*^6S 
HfflHffi : &-7<hLT«E!<;SnTV^^, ^7 7ft- 
7 3 0(i. *XfiS53 5^#-r§7'77P-7 3 2 t)H 
ffla-f;V3 6Srii^fc'r>'^P-7 3 4t)> ^fclHlfe-r 
5<t3M^nT^. ^311'. 7^>7^-73 0C0 

m^mm^-D^x. -z^zmmt** 77^^-7 

3 0«7'77p-73 2ti77>7v-v7 h 5 6 
>^-p-7 3 4ttKW)$i2 2(C*S^$tXT^D. 7>57 
P-7 3 2t'*A^5 3 5^lt^nTVi-5^t«iEtC 
Ift^bfco ^(0*^53 5ti. *JS^JT«8(@ (Nffi 
At4fit?SS^4<S) IS^^nxfeO, 7>>7p-7 3 
2cOrt^MlCft5^$tlT^5,, ^CD^t?j|S]H7 
^-7 3 Orotttp'O^lpJ^^^IolTa&D, -o43^{C^ 
gW^lfiJ^rSl^^^^TI/^. u©*«3 5il 
frt$.*>r v 7°\Z£K)tt\ftTZ>-( >^"P-7 3 4<D=ffla 
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-i)l3 6\t, -f >t D-^ 3 4 Hgtt Stlfctt 1 2flC 

6. Hffl3-r;U3 6©#*H. XU-y7 p U>^ , 3 8 A* e» 

U>^3 8li, 2 2 HBJESfrlfcEHEU >y 3 8 

a iy5->3 8 b iii^ifigSnTV^. Hffi 
(U, V, Wffi) Wtt^S^OKOT^fcfetr. 
^'J>^3 8fcliHffi»©EHE'J>y3 8at^7->3 
8 b t^ftSfttl^. 

[0 0 3 0] B»-r*-tt©*X«5 3 5*t»*'T*« 

2 <h-f >^-D-^3 4£fct«*<Z)Jg5fi^£jR-r. 
9->t7h56 KiMSSftfcT'** P-^ 3 2 ©leMgifc 

t-r >^-p-^ 3 4 <D®fc®.t<Dmm<nmm®;<D 4&t 

[0 03 1]*:, f7yft-^3 0*J:tf7i/7h 

=e-? 4 o &ffiibwn-rsw»^B8 o iz-D^xmw? 

4. 0J»gf8Olt y^'yft-^SOSIftn^ 
10B«j|Hltt9 1 t, 7x7 h^-^4 0£fim 

2 £>ig»>iH]i& 9 2i, ^«jiiisS9 i, 9 2 

WHCPU9 0 ^iifiSA'yrU 9 4 
M^nt^„ »WCPU9 0H lfvT'T-fi/D 
yat'y-y-TSO, 7-7ffl©RAM9 0a, 

Mayp^^ASgSttbfcROM9 0 b, Af±J2j#-h 
(S^-ta-T) 43±tKEF I ECU 7 0 tilff Srfr&Sv' 

U9 OtCli. UV)Vn3 9^?.®X>y>5 OCD0te^ 
See, WJ)W4 8 £ WiESjte 2 2<Dmfcft&d 
d> 77tM^My-/3>t>D-6 4 ai^©79 

AP, 7"l/-^^Myy 3 >t>t6 5 a*f,07" 
l/-*^M-/->a > C/l/-^^;!/ 6 5(0^)2: 
*) BP, y7 hli/yg >-fc>-9-8 4fr£><0>>7 btf 
■/•>3>SP, tBlOK»@K9 1 t»!tj-6nfc2 0© 

mi^aj§§9 5, 9 e^eo^^y^watMi uc. 1 

vc, IB2©Bft|gjSta9!^&nfc2oo*flKttU«9 

7, 9 8*6©7->X h^SKM I u a, Iva, Mi 
^ffiS§9 9 aA^©n»yf'J 9 4(£>S^»BRM, A'yr 

u 9 4©ai/75g j fHK^e»nfe«^n-9 9b*6©/^ 

T'J9 4©Mtl^Pb^^i, X*#-h*7>bT 
AA$ntl^„ ^$ltltl§9 9atl Ayr 

U 9 4©«A¥S©Jt*£fcfi/tyr-L) 9 4G9£#CDM 

ft i«rW SjWf bT38*« ffiiT 3 t> co^, A y x U 

tic J: D«***1ftlH-r2. *>©&<>f^»£>trc 



[0 0 3 2] aaCPU9 0A^li, $ 1 <75fgft 

7>yX^T r lftULT r 6 SKWrT^ftlffflres W 

ftLT©6fi©h7>yX^T rllftULTrl6 
Srffi»-T-5*!l«{M^SW2 t^aS73$tlTV^„ » 1 (O 
ffitbl§l&9 1 F»9C0 6fiC7) h7>vX^T r lSULTr 
611 h5>5?*^>A-*£ll*j£bT:fe?). -tft"? 
n, -»©Sl7-<>Ll, L 2IC*ftTV-X#Jt-> 

Id, 777ft-^3 0©Hffl3^jl- (UVW) 36© 

7,U7^ l J>!y3 8^LT8iSnT^? 1 . 
«S7^>L1, L2H, A'7rU9 4©7 P 77«tV 

9 0 (liO^St h^>> ? X^T r 1S^L/Tr6© 
*>l*IW©«l£&MfP«^SWll;:«fcD«&ffl»U «■ 
6fc**i**»E£, PWMffl»K:.fc^TlWH« 

[0 0 3 3] ffiTj, ^ 2 core»(lH]SS 9 2©61©h7> 
^Trll6^LTrl6t). h^^X^-f >A 

-^*«j«bT43 0. -tn-pn, m i 9 i t 

11, 7->XKt-i'4 0©Hi3'f^4 4O#*l:ttlS 
SnT^S„ foT, IMWCPU9 ojctoatsfci- h 
7>yxnr 1 lS^LTr 1 6 CD^^W^WJPff 
^SW2lr«tO«i^:SiJ1Bib, &a4 )\,4 4\zmtiz>mffi 
PWMfla»k:«fcoT«(HW»:iE«:»K:-r*<!:. Hffl 

[0 0 3 4] «±«|«S|liMl//£JBlSWfiWO»*IH* 

sm2 ooifc-3^T««t*. mmmmowiijiti 

fimw. 2 0 cDitjf£fC«. hJU^glfcoBCaiiaT© 
ilOTafeS. I>y>5 0^EFI ECU7 0l:j;01 
x>v>5 0<£>l3te&Ne7>*ttN 1 TBIkI/T 
l»4tn. uOtf, 3?H9gg8 OtJIX'J yZfV>>f 
3 8 ^LT^-;/^-^ OcDHfflP-f ;P3 6 lift 

10h7>yX?Trl, 3, 5 Sr*7 1 b b 7 >vX 
*Tr2, 4, 6S*>tUfe«8f»fttf. HffiP-f 

3 0©773'n-^3 2 t-f >t"p-^ 3 4 <hli«aW 
C^<*S^$nTV^^«*BtftO, x>^>5 0(Di7 

[0 0 3 5] fW$pg!B8 0 ©W»C P U 9 0 WMI*^ 
S W 1 5r{ii7j LT I- y >i>7s*> &~*>*7®m?Z> t , 
x>$>>5 0<Di77>t?i/v7 h 5 6W|H]fe|S:Nei:K 

«jiM2 2©iHiteicNd tooss (w^mAn«, ^5-7 

^-^3 0 Hi3ltS7 r 7^P-^ 3 2,5:^ >7^P-^ 
3 4(0(Hlte|5:MNc (Ne-Nd) ) KJfcUT, 
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3 OCOHffi=K;U3 6Kl*«W«»n, ^VV^ 

8 9 1 ^Ulslt^n, rtyf'J 9 43&«*«atl«. 

4fi, X>>>>5 Oro[H&!£Ne (i7^>i7v^7K5 
6©®^|S) J;OfiV»ig<E*NdTlHHE-r-5. 

h^-^4 OTtftHSniJz^K:. flBIICPU9 0*tJB 

2<Dmmmi&§ 2&mw-tz>t* 7->xh ; t-?4O0 

[0 0 3 6] B3 KHBSIttf. X>v>5 OCDIsIte^N 
e ififfiLN 1 T* h)V9 T e #ffiT 1 CDjUgjJW >hPlT 
itelt^Stfl:, *3 OTttT 1 CD h 

zmmm 2 2 ceatstftcisiG 1 T&t>zti 

^x^l^Slei^u £co[i]££ftfcx*;M I £M«G 
2Tit>$n5X^MtLT7yX h ; E-5'4 01:« 
«&T-5-i(CJ;0, MN2CO@te^TlHie-r^ffil»i$ft 2 

2 icffiT 2 co h;i/i7 sas^-r * 2i t a*T£*. 

[0 0 3 7]^ir, X>v>5 OCO0fe|SNe^ffiN2 
T T e j&««T 2 Olfi#-f > h P 2 TjIte^ttT 
IM4A2 2CO@tel»Nci^«N2<tO^:^fflN 

3 OCO-T >^"P-^ 3 411 7^n-^3 2 
CMLTlHlK&MNc (Ne-Nd) (DijfifcMfiT^Sn 
50ettli«2 2 0|iHE*lSlt:iHME-r-5J6^, £5 
7ft-^30!i iHSfCD^-^tLTfllfilU /tyf 
>J 9 4^6©«*lr«fcOB»«i2 2K|hHEX*;M?£# 
-3Ef. .WWCPU9 0CJ;O7yXR-^4O 

7yXN^-^4 0©D-^4 2i:X7-^4 3 
iCOWcomDtdct OHffia-f 71/4 4 fr|I!£*8K#iS£ft 

T^>X h^E-^4 OtCiDlHl^Sn^fl;^ 
iHi'^yft-j' 3 0K«fc9*8g£:ft-5«k'5fM»CPU 

9 0fC«t0^1l3«ttX^2COffi»|5J8&9 1, 9 2£$i]$l 

^77^-^3 0$, A'7f l J94l:f^.f, 

[0 0 3 8) 0 3(lM61±li, ^7>^->^7H5 6C0 
ISI4ESCN e*lN2TWTe *«flT 2 COJie^'f > 
hP2T3ieUT^St*C, ffi^G 1 iffi«G3 <hco 
%3tLTmt)2tlZ>**)\s3r$:t>7V^ : £-?3-0 \Z& 
$SLtIli2 2EiT2©hMSltt*t4i*l:. 
9?ytt—93 OK0U&T3X*;^£SUl!cG2 <hffi 
tG3 £C9*P£LT«*3£tl£X*;i^<hLT7->7; h 
^E-^4 O^e.lHl^LTlft^ClttiO, -UNlCOlHlte 

m.T*®fcTz>mmm 2 2 h«t \<dv)V9 ^m^-r^ z\ 

[0039] &±<Dmwfr*>m%£5\z. mimmm<o 
mtimtimm.2 ont. x>$»5 o©@te»NejWB 



»Wl2 2©@K»Nd«fc»3*#Vi^5^tJ6|to6r. x 
77 ^E-* 3 0t7->X h^E-^4 Ottri-g) hfri? 

$tm<D%jm$: 1 0 o%t-rnti, x>v>5 ocojie* 

4*>Mi, e»«2 2fcHi*'r^*x^^Pdi:H— 

>v>5 OCDSMEjJW > Hi, Ef(>tt2 2 fcHWr-** 
CMA 2 2 CO |§|£ft N d \Z tot) 6 "f i * {' Jt» £ H t jj* 

t€?«. ;5bti>y>5 ocoae#-r> hcoisstc 

h*-*4 0<tf:J;3N;^jE»©S!i*tt, HIRfctti 

0 0 96Ttt&^#, UltfclTtt, mW<D®m<Df£tf)}Z 1 

[0 0 4 0] ^COi^fC, &imffiM<DWit)liit>mW2 
OtH X>v>5 0^e>m^$tl^»/7CO-r^TS h 

CO»fpCOftet, X>v>5 O^thSTJ^tt&Si^ (HI/ 
e£®m$LNet(Dm) £ffift*Il 2 2 tCgsfcSttS 
Krt (MI^TdtHCRNd <!:©«) <fc9*i*<bT 
sfc«0««X*;i/:¥£.EV>tBL. A'7T'J 9 4CD7fc*£ 
ftoWjft tLtzO. JS!i:i>i?>5 0*6HlAS*i*t 
^Srffiiljtt2 2trg*$n«.»7Jit9/jNS< LTflX 
^l/^^£-r^t)COL. A*7T'J 9 4*»6tt**#5 

ifcfpt-rscit'bT**. 

[0041] mmm<DW}j]ititimm2 o tc^tt-s 
ai^j *j p tr^> ^ 4 (c^j^-r & a > \zm 
-jz&fcmzmwrz. ^coffi7j*jw;i/-^>«, mti 
mt>mm2 o &ie»Lfcit8»*&Bfja»*Hitt 

20msecS) tHt)jgL*ff $tl-5t)C0Tab-S. * 
JW— >^*ff $ n-5 1 , ©JWSS 8 0 CDf&Jfp C P U 9 
Ote, £"f. 7tyfU 9 4C0^fe**^PbC0a^fflP 
b*£K*&tr*&S«fTfc'3 (XT7^S10 0) . A* 
7fU 9 4C03fe*5:«*^PbcoaS{ttPb*H > @^L- 

awt 7 ru 9 4(DieijknnJimfe)i-^>\z£.r)tsife 

Stl, RAM 9 0a COBfST H l/XfZ:fEtft$tT.-5 feCOT 
$>^ 0 ^»ti*18^;i'-f>Tli, /\*7TU9 4©J| 
$SBRM^agltT«|gHWt'*-5*^^(ClSt?ViTA* 
7f U 9 4^3fe*-T?)A , >S^S:*lJ^L-. /t-z-r-U 9 4C0 

*S*tt««*PbroB«liPb*iUT»!€-r-6. 8t 
^T, K»*fi2 2COlHie^Nd^K^.iitJ 1 «ia^fT^5 
(XT7 7S 1 0 2) „ IK»tt2 2COts]feS:«, 
yU8*^^^IIii2 2cO!aIte^l^ei d75»S# 

[0042] t*tJT. 7i7-t;^^;^vv3>-fe>-y- 
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^ v -> a > a p t tit its® z. (D)V-^- >timwi £ ft 

T7^S10 6) . fc*. 3Bl?&M!0!loKi:fettift£B2 
0*«iBftSnT^6i6«e>T*;U-^>S*fT-r*(»:*fC 

^MyyayAP tfcttMO J&*RjeSft.5*»&. CI© 

tJK^Myya >AP^*i!frim<hS&-5ffi£&-5;^ 

v- a > a p (D^-r tifrtfai®<om t la^tt <d<&w\z 

[0 0 4 3] mmm2 2 0Bfi»Ndt7J'tM^ 

2 2©®te*Nd£lz£r*l>TTd *£*tH-$-3«lSS 
frfcS Uf77'S10 8).. SlSS^J-Cti, &T>7±.)1 
^^i^yya >APtiK»Ndtoft*^btl:# 
LTfcfJft-T-g) bJl^Jg^ttTd * Zfetb, £tl£^#>V 
7^iLTROM9 0 b f:fgtftLT&^, mW)$6l22<D 
@SSNdi:7ftM^My-y3 >AP**K*iiS 
tl3£, ROM9 0 b tetS LfcVy :/£#flg LT*tJfc 

[0 0 4 4] #tr, SMftHStlfc MP*fg^HITd * <h 
tt*a*nfcKttWl2 2©BteSNdt;Vyf'J 9 4© 
*fttt*PbO@gfflPb*W^ ( &gfcx*^=F 
Pn£H-g: (Pn=Nd XTd * + P b *) CtOtft 

Ur^Sl 1 0) . ^i&fcX^jl/^PnKS^T 

x>v>5 o^e»ai^-r^#x^;p^p e^gfs 

(Xxy/S 112). AvtU 9 4©tt*£ 

omttzzfrz. !&mfm*fr#p hf>mwiM2 2 tern 

At'Ctz^Pd (Pd=NdxTd*) ±0/Ka 
<^utfcS&5. x^gi^P e ©i»ttH£> SliSfllT 
tt, ^izB-T-SX^-y 1 2 8 OR AM 9 0 a HIE 
tS£tt3X*;l^P n tl^MP e t^6a57y/' 
ifflUTi*^*P nK#J6t5l*)^P e SigffiT 
5t>©<!:Wc. 1 2 8 KcfcOfBtftStt 

[0 0 4 5] Z.O UTI>y>5 0rf>> Siti^-f^X* 
JW^P e A«#ffl$^i*i, d©x*;l^P e CS'JUT 



X>5>>5 0©g^|5IteftNe*iSSh;i/*Te* < h 
*K3£-T«»ffla*fT*"5 (XT7 7'S12 2) . Z.Z. 
T\ X>>>>5 0*>6ai*Snil^P ettXVS? 
>5 0©lHlte#:Ne<*: K)P?Te tCDiC(f LV^&. 
X*^*P e £I*®IEI*Ne **S«fctfBWh;P*Te 
* t<Dm%\$P e=N e *XT e * ttf.Z>. L;fr>U ^ 

9 ax*;!'? P eizMLTX.>^>5 0# 
e ©SfctCtt LTX>>> > 5 0©SHBRlBa«»5a»K:£ 

e * LTJfca6. dtl2:^*ROM 9 0 

b 7 -ft LTBIfcUT&g. X*;M*P elc^t 
SgSlaiefcNe * iSShMTe * £©ffi^t>1* 

[0 0 4 6] B6I1 X>v>5 0©jHEsJW> hil 
»BttX>-^>5 0<OjHKW«tt«*©«*S*-r. X 

##m-©iI&aW > h Efti» «1S^U6<)J; 
5^^«Sr«S<^t^T^rS. x>5>>5 0 

tSbSnsi^W-SWiJI, 0y*.tfft*C 1 - 
Cl^lC3-C3«<it/)iTt2.. i^bti 
l^cX^M-^©ftlC 1 - C 1 ^IC 3 - C 31c 
»oT&ie^>h©MSl>y>5 OWlHlteftN 
e Stttfi t b T SfcrT t Wl 7 © * y 7 © J; 5 £ fc 2 . 

[0047] H*-r*«t'5t, nj^tsx^f^i; 

T-*k ^©Ste^'f > NT5ie-r-5^^J;oTX>v> 
5 0 0i*.tfx*;l^— 
Cl-CUTH X>v>5 0 SlIiiK'f > hA 1 
(WTel, EHgScNel) TSfi-f-g. £ t iz£ 
D. J E-©^5rftfe^<f tA<T#-5b £©£?& 
yi^ftt)S^ate#-r > Mi, ta*x^;p^-j£oft 
2 - c 2 fcct^c 3 - c 3 -rn-tn-ptiaejiw > 

hA243«fctfA3 7Waij-f -SctSt:, S-X^jl/^— ^© 
fl^±{C#ffi1-2> 0 B6 4i®iKAIt Z.ftt><DZ.t\Z 
S^f^KPe C*fLTX>v>5 0 ©s&i^T 

V y y i Ltz t> © t/^TX >v > 5 0 © S SlHlte^N 
e *ia«|giteiSNe *t*K:JEb^. 

[0048] cci-c. mmAzmm-rz&ufcT'ffi&w 
>v>5 o©ae^<> h&m&zt, x*;i^Pe# 

^a*&«E#'f > h^^T«-T5i#(rx>v> 
5 o<nwm.m*&$ilrz>z.t\zts.v). ^©^{b©SS 
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5 0©|IJte»Nefctl*&trfflafctl?T'$"* {Ts'rv'J 
S 1 3 0) . I>vJ>5 O(D0eJScNe«. UV0UA*3 



s„ Wcibt, c©«t5t:ift*AS:ai«-r5iaiin?i» 

ftHA±0#ie#^f > h#x^;u*-£cDtfi$i 

&*3> 064>, @teicNem 1 nthMTem i 
nil:«tDgfciStll.Ilte*-f>hAmi nil X>v 
>5 0*^HJ*pJ«ft*/hx*;^©aKjS-f >hT* 

-So 

[0 0 4 9] 3.-5UTX>^>5 0©B«lHie»Ne* 

29) „ mmmTit. h*©«£±, ?7yft-^3 

0, 7vX h^-3M 0££tfX>^>5 0cO#fMffi]£ 

t7->7 0<7)©JffllS*;i/-^>tHS^§^ 
•f 5>^-X?¥fTLT*fT-r^t*^, ifitiDEFI 
ECU 7 0 lr*g^£j§ffibT. EFIECU7 0CiO 

[0 0 5 0] 9Jytt—& 3 OrofWffll (14fflXT7 
yS12 6) tt, H8K:Mv-r%^ 9^^—^1111^ 

$W8B8 0<£>fMfl?cPU9 0H £i\ x>v> 

7fc* <- ftfrHJJc * +K\(Ne * -Ne) 

[0052] friz, mm® 2 2(Dmm&%.e d*W)v 

/U8^f., X>>>>5 0<T>>7y>>7i/>r-> h 5 
teft^e e SUVOWU 9fr£A#-f 5$&S£fTftl^ 
Uf->yS 13 4, S 1 3 6) , ?77ft-?3 0 

m&fttio (Xry-fS 138) . *Jfi«Ttt» i77-y 
tt-9Z 0 tLT4tjttff)Rffl«ii$fflW^* 
0c = 4 (fle-9d) 3 „ 

[0 0 5 3] A\Z. «Sit&tiJ8§ 9 5 , 9 6K«fc?k £7 
ytt—2 3 0 (DEMa-i )13 6(DUffitVfil:«Jlt 
l^£«dit I u c , I v c £&tiJ-f £$2ia£fTft'5 (7.x 
7 7"S14 0) . «SKiU. V L W©Hffifc«EttTV>* 

-sin(6b-120) 

cos(6b-120) 



Hjj-e.nfciate»-t>-y-7 6t«toTt>*ai-r*c:t*» 

(1) {r^O^-y^E-^ OcDMl^fl^ffiTc * 
SKST*"* O^v^S 13 2). CiT, S ( 1 ) * 

cowieiT c * n Min^wi'— ^^eft^nfcttt 

KJ£Snfch;^»^«[Tc*T*S. S (1) 

*©*Hl*2Ett. 0te»Ne©B«|5|*K«Ne*^e. 

£&<-f*»#«T&9. Kl*±tfK2JiJt«3eftTr» 
5. I©J;5l:?77f : E-5'3 0tf>Wl^fifrtITc 
*^t5Cltl: < J;t9l>x>5 O^BSlelte^Ne 
*T^bTlslKSt?>ii:^Tf5. friS, x>v> 
5 0^gg|5]te^:Ne * £g«h)l/?Te * it i0« 

^3 0Oh;U^Jf^fflTc *H gUMI/^Te 

WTe*l;fb<S)ISn50ll 957f ; E-j'3 

[0 0 5 1] 
[tl] 



/T2j(Afe*-Afe)c& 



(1) 



4) . *XW53!0PlftHtlMj|<Z)dM, q 

w<Dnmmz&&-t%zf?3bK>. (2> Sr&g-r 

tt, *^«5S<BR»*ft«fc43lr>Tfct» diWRtXqlWl 

[0 0 5 4] 
[|Sc2] 



1 , v , vv v>>^ith 

CM: 



sin ft;"] r^c] 
cos ft; J [/vcj 



(2) 



[0 0 5 5] 'AlZ, 2 

^§«co«fiitfg^ffl i d c * , i q c * tm^mzm. 
nfznm i d c , i q c turn**®. &m<Dni£m^ 

ilVdc, Vq c £#St)Z>m®.$:fiZs.? (XJ-y^Sl 
4 6) o BH^. S-fKTwS: (3) <D80*£f?fctrV * 



fr&it (4) <Dm*&ftl3.5<DT&Z. Z.Z.T:\ Kp 
1, 2RtfK\ 1, 2H ^^IfcT^-So itie,©f 

S 0 ft*, ftffilg^ffiVdc, VqcH «d&J&^M I 

♦ .hwMSAi cit«-r*«» (5£ (4) *ja^l«) 



(11) 
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[0 0 5 6] 
[£3] 

Aide = Idc * Idc 

Alqc = Iqc * -Iqc (3) 

[0 0 5 7] 
[&4] 

Vdc = Kp\ • Aide + J^Kil- Aide 

Vqc = KpZAIqc + ^ Kil • Alqc (4) 



[0060] nifconmfflWit.. m 1 omm®® 9 1 co 

hy>i?7,5>T r l&l^bT r 6<D^>^ymf^\Z^.K) 
UiS*LZ>frt>. j£ (5) \z£-z>T7$.lt>fz&m!£m^m£ 
tz%&o ! &hy>V7,9T r l&t^bT r 6 CDxt->B$ffl 
£PWMfMflf-f& (7,7- y 7°S 149) „ 

[0 0 6 1 ]^, fyy^-ZZ 0 CDf&JPH b)V 
?H^tT c * <D$m%mW}$il 2 2 \Zi? y>9 7 h 
5 6(DlHlg*(fi](riEC0N;i/i7 75tfpfflf ^xh^SiEt-r-S 
£, EcDttcOh;^^{ITc *frl£££ttT&. x> 

j> > 5 0 © a^g: n e iimmm 2 2 <d mteft n d «t 0 * 

#<^££ (iEO||(7)|HlteSciSN c (Ne-Nd) ^SU 

i**B£tW»&*fcSft. @te»Ne#|§ItelMdJ;?)/jN 
Sl^t^ (ft(Dffi(D(5]te^cMNc (Ne-Nd) ^iC 
I'll, ^7>i7>"^^H5 6(r*fbTffi*tWl' 
0C*ISNc©fft*#tt7?*StlSlHlte»TB«»*2 .2© 

^3 0OS*«»i*fTflPllltt. h**»*MTc 
IEcD<g-r*n«. MzTV&U—? 3 2i;tD#it^n 
fcMIE3 5(!:, O^-P — ^3 400^-1^)1/3 6 
iCoittlS«oSt{C J: D*kC^lHltee#i(3j;0iE©«[CD h 

)H7&m®i&2 2\zftm-fz>i:5mi(Dmm\B}v&9 i<d 

^e>. m-(DX^ y^>tffflW£tf.Z>. BP*., hJWjrft 

<0l«»**ll4«l«lT*oTt)^fTlW»T?*oTt>Hi;x 

- 9WM)V-<? >T®£fM» t. ijff fflffl<D^-rtl hfttS. 
^:WiTt2>. K)l/i7m^MTc *A«feO|t© 

$-&T^-5t^H, Xf77*S13 8(D?77ft-^ 
3 0<Dft^6» c<Z)^b<0^|Bj*ijSSfc^*^6., ccoi& 
<o ©Jffli *> 0 8 <d 7 v y - ? um )V- * y\z «k <9 ff fc 

[0 0 6 2] 7~>7 bt-7 4 OOfMff (04(7) 



[0 0 5 81 ^©t. £-5bT#«>fc«E»4HI£XT- 

& <— ffi-HffiX*) fcfrfcn Uxy^S 14 8), 
*»fc=«l3-f;U3 6fcH]llp-r*«£EVuc. Vvc, 
Vwc **»*ffla*ff&3. .&*EEtt. (5) £ 

[0 0 5 9] 
[ft 5] 



Vdc 

(5) 

XT7^S12 8) l:o^TI9 H«l§t-57v'X h^E 

9 011 ST, Bfttt2 2(CitS^-r-<^ Ml^CDjg^rffi 
Td *t^^yy^-9 3 0 CD b)V7^m.T c * £ 
MCT/yX h^E-^ 4 0 CO b)V7^MT a * 
-T-5 (Xfi/^S 15 0). «HT, IM2 2<D®& 
£l*0 dSl/'/JWU 8Srffl^T^ffiL Uf7^Sl 
5 1) , &ffiUfc0te#&0d£fflVvT7->X h*— * 

4 Offline afcjJia&SfflgSrfTftS Ux-yT'Sl 

5 2) . SIJfi«TH. 7-/X l^-^4 0f;;t>4ffi*fCD 

Cilw/J-So bT, Tv-X N^B-^4 0CO#ffiS«2r 
m»it^UJgi9 7, 9 8 0HTW5iflI (7x7^ 
S 1 5 3) fcfr&"5. i?77?t-^3 0 tm 

m<Dmm%£& (7f-y^S l 5 4) &J;tf«JEJg4?teV 
da, Vq a©aMH£fr&<^ Uf7^S 15 6) , 3L 

c«ffi»^*©a»at«*ift Uf77's 158) ^ff^t 

•pT, 7vX 0 2 COffiftlalgS 9 2<Dhy 

>yX^Tr 1 l^tViLT r 1 6 <D* 7 fflffl!% MS 
*a6, (XT77"S15 9) . itl 

eco^fflli, 3 0 ICOliTff^tofct)© 

<i:^:<[iI--ec5^o 

[0 0 6 3] IIT, T->X h^-^4 0CO h)l/i7jg^ 
ttTa*li, xf7^S l 5 0i;^tJ;5l:, h;i/^fg 
MTd*i!i^i/77? 1; &-^3 0cOh;Pd7it^{tTc 

^feDn. IWbT, 7-/7^^-^4 0(1 h 

^^Stl^difC^^o b^b, 7';>7 > h ; E-^4 
0CO7jffM«<h[H]^$iJ^lH, ?7 7f : E-^3 0©W 

&7c:t^#4. Sfc, ffi»W2 2Ati?7>^->^7 

K5 6©@te^iftjtJ!«i$ifr{;ia<EbTU4tfr't)iBi«T 



|-K«c1 = 12 r 
IVvcj V3 L« 



cos6b -sin 6b 

_cos(6fc-120) -sin(6fc-120) 
Vwc = —Vuc - Vvc 



(12) 
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[0 0 6 4] X>v>5 OCDfMfP (|4©^T7 

^S129) HOlATiBgTf X>v*>5 0te. 04 

h ct 5 ^(DlBie^N e t b)V>? T 
et*««|»an-6. X>-?>5 0«t!*ia 

>hT°mmznz>£.o, m»cpu9 ofr&afttzjzo 

BSlHieiSNe * tgShMTe * ££§{IbfcEF 

iECU7 0t:J;oTXD7 h;w\*;w-/6 6 ©Mgf&j 

0©ffliCPU9 01'«tOX>v>5 OcDH^h-^t 

*1-5<£>T&5. l>y>5 0(i -?-CDft^MU^l;:<fcD 
UJ^Ml^Te tUHBf&Ne ttf&<t+ EFI 
ECU 7 OK.fcSf&JSIfcttTliBtShJl'^Te *43±tf 

ssiate^cNe * coated >b-cmutz>z.t\ZT : & 

3^3 OOWTcOlllH ffl&bfc^y^-:* 
3 0<DfflmT®.WV1to 

[0 0 6 5] ZoLtzmmiZ^Q, B««Pb*7i«iE<0 

e<D— ftJS^^^ft- *3 0t7vX ht-^40t 
tiO hJU^3E«SnTlHrtE»Ndt h^jf^HITd 

* t(Dmhvxikt>ztiZ>W)ii£VTm.m%&2 2 izam 

■ZtlZtmz, I^MPe^M^yW-^S 
0 *feliTv7. h^-^4 0 l;±-3ta«iP b * trffi 

cofficot^icii, x>v>5 oa^tBTjSftsx*;!^ 
Petn-yf'J 9 4#><=>;!£tt£ft3@«ttPb * KfflS 

-*4 0 chl'ctO h;V*3S*SnTiltef!cNd£ Y)V9 

2 2tcffi^$n-5o i#tr, a*«Pb*A««o©t€rc 

«. M&I*J^Pn»|2 2 fcffl^-f^X* 
MPd £$?b<fc-5J&>i5, l>y>5 0*eiti*$n 
Si^MPeCt^W^yft-? 3 0 iTvT. 

^^fg^ttTd * tcDfltbTSlfcStlSiljft.hbTfg 

[0 0 6 6] b^b. #Wffl»(05g9l7W&ftLct5<h-f 



3*cDl;:&£>&^<i:£*)c&&, £ CD £ # KH. Aj/fU 

teas. £TF1~, b^fti^IET^ffl.airo^ 
T, 0 4COffl^««;P-^>CD7 > 7 L -y^S 1 14ftHL 

s 1 2 4<D i &w\zm'3zmm?z>° 

[0 0 6 7] XT7^S10 6TIKWj»2 2 CD|5IltogcN 
dtTi'W^yya >AP t^WlHltRlUt* 
fctt. *#H-9 9 blriOM^ns/tyf'J 9 
4<D*»«*#Pb£tt*J&tfffl«£fT&'5 (Xf-;7* 
SI 14) . «^T, gg*.^/S:**fe«*^Pb^e>g 
^ffiPb*£MUT-?-CD<lMAPb£3j<s6 Uf'^S 
116) , #fcfc«£APb<0*6*Hi£HfiP r e f t 

iturrs Uf7^s lis). --t*> iiAPb 

ti. x>s»5 0^6*(8fcm*$nT^-5x^;P^co 
x>v>5 o^e.aj^-r^tx^^irMT-sffiM^ 

to-T. WIP refli A7T'J 9 4cD?fe8fc** 

# p b co a mm. p b * & & oftgiBH t br h£ $ n 5 

fcCDT&D. X>;/>5 0CD^l^7.#>X J ? 3 *;l'-^ 

h-t-^4 OCQilttt&^KcfcoTSfe'Stt-So 
[0 0 6 8] figAPd**WF*«HrtK:* 

x>v>5 o^e>sii^icaj^7$nT^-5x^ju^*sx> 
i>> 5 0 ^ e>ffl#i-^#x*;i^ir*fj&-r 5 t*"j»f u 

^-cot^cox^.;i/^P n ti^^p e tcoffl^fcvtt- 
Mf7^S 1 1 2©X^;i/^Pe&a»Hi1-*jaaT?ffl 
Ht77yi:ftii* Uf77'S12 4) , ^<Dt% 
lzmfe2tlT^Z>&m%.m&m^T?yyfE-?3 
0, 7-/X h^e-^4 0*5J;tfX>v>5 0 SrfWH^fr 
&5 (Xf7^S 126S^bSl 29) „ iCOi^lC 
i^MPnti^MP e tcDM^--&t3itSrX^;W^ 
P e ^^mT •v'7 p {r##3itJ'- <h tr J; 

0. XT7^S 1 1 2OMT±0fl«ftl*MPe 

[0 0 6 9] -77 > iiSA P d iWlFgttBrtKfc^ t Z 
lrli« fl^APdfc£tJVvrx>>?>5 OA^ttWrr^ 
#x^;l/^P e SrltS (Pe^Pe-KbxAPb) 1: 
iO^bit-r (Xf7 7"S 12 0) . Z\ZT\ Kb 11 
Jt«je»T&-5. bfc^oT, «SAPbrt*jE©«©£ 
Wfe*ii[««*PbJi«fflF««SH*iBATB«MiPb 
*«fcD*#^t*KttX^;^Pe*/hS< b, fiiMA 
Pb7jtft<Dfl©t#, Bp-fe^awm^Pb^MFtPfBHS 
liTlffiPb*iD/jNSi^^l:«i*MPe5 
*£<f 3cdt&£. -5-bT> ^©fH83£Snfcx^;u 
*Petl^TI>y>5 OcDgglHlteSScNe 
8hMTe* SUSJtb Ur7 7 , S 12 2) , HIS 
feZntzmzm^XfyvfE-f 3 0, 7->X 
^4 0fiitfl>y>5 0 &9H»Sfftt'5 (XT-yfS 

126J4HI/S12 8) . H-5 bfcffiStr i D > 



(13) 
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Mil P b t SUM P b * iOgfA P b tttt&ttfflft \Z 
[0 0 7 0] «±K"WUfcsBl*tti«0»^m*S«2 

a* 6*Rt:m*a ti5x*;i/^»x>i?> 5 o ^e-Hj^j 

t^I^MiS&§C£t&^Tt). A*7fU 9 4 
©MTOPbiggfPb * twiiAP b KSo* 
\*TX>v>5 0^e>iU*-r^^x^;U^P e £^S"f 
IK»J«l2 2{C^M©i&^£ffi^T3<h#iI, I5r 

fc**T>T. AyfU 9 4<OM5iMMWP b©a*«P b 
*StOtL. ±j£<&MttPre f <ffttf, ct 

VmmiZ, A'y^U 9 4©5te^*^btIX>v>5 Ofr 

dOlB*, TJHLJStlrVtyx'J 9 4© 

[0 0 7 1 ] »l*««WftAffl*S«2.0^J: 
ti«. 3te*il**PbiB«liPb*t©«3SAPb*i 
tf£«Bl*i<hfco;fc£*©x:M^Pn<£x*;M £ P e 
£©Sa&-&*5-ti-£, I^fPn^A^^i^lII 

*;i^p e &mm-tz>mwxm^z>-?y7izmz&A,x 

IT J: 0 WI/il^MP e J ililt^ : t #5. 

[0072] txh«to, minmMv>wiJjm?]mm2 o 

Tfi. x>v>5 O/S^m^Tsx^u^p e^HtT? 
Ti§r5l®9$*;ft*i6K&5<fc5X>v>5 0© 

£H£#©X*;i^»*fc»;:i*l±S-S--5 CI t^T^ 

So 

[0 0 7 3] SBl'*ig«©|ji*ffl^«B2 0TH A*-y 
f'J9 4©*tt«*fl5'5a*W»iai!i:bTBiWl/fc 
#*. gfetfPb ♦SlOtnetlliO/brU 9 4 

€ra©tt»5*Tt>&^. mimmm<Dmi)ttiii 

gfi2 0TH 5fiSft*«*P biSSMPb * <h©<IM 
APb7jiff^KHrtt^ofet#©x^^Pnix^ 
MPeiOffl^btS, i*MPni«#jt6nfc 

[0 0 7 4] g»fc, ^lHil^J©«)^(±i^ga2 Ot 
«. *Sfti*MPn 2 2 fctilfl-r^Sx* 

MtA 7 fU 94^MT5§SIP b * t©|P{' 



&gfcX*;U*Pn£iK»iW|2 2IIfflW 
9 4fe*»*-rSB*«[Pb* 

[o o 7 5] mimmm<Dmj]tiiJj$iW2 otit A* y 

rU9 4©5feM««^P btrS^>TX>>?>5 0*^ 
ttS^^tl-5X^;U^5:X>>'>5 o^sta^-r^x* 
fr¥\zmiELfztf, X>5?>5 OTjtHIBfCffl^bT^* 
h;Ui7 T e KS^T-f ft£l!SlE-f LTt> «fc 

k d (D®^(D\ti-hm'M)v—3- >&m i o tc^-r-s. 

01 OcOUB^IHIJl'-f >©7fy^S 1 6 O&^IS 
1 7 2©ffia*3j;^7>7 : -^^ > S 1 8 2 18 9© 

lOOft^L-Sl 1 2CD® i m&£X$Xy u y'7S 122ft 

^ts i 2 9©ffl.atra— Tab-5^e>, dti5,©Ma© 

>C«tf«Hli2 2©(ilG^Ncl<hT^-bJl/^^;i/# 

v-> 3 >APt*«i»iHii:rai;t*(o»a uf-y^si 
7 4^iibs i 8 9©saa) C^^TWWt"*. 

[0 0 7 6] Xfy^S16 6?Iti2 2©0fi^CN 
dt7 57 -fe^y yy 3 >APt ^WIhI £ 1^ C £ * 
Ctt, £t\ fyy^-f 3 0© N;Ui7jf^fflTc * 
*6l>y>5 0OI«WTe*S»i;Tfl8AT 
e&t*5 Uf77'S17 4) . WH&Vtt «fc 5 JC^# 
)Stet*cffiT1±, fJyft-^S 0©b;i^Jg^ffiTc 
*tt-5-©i#©X>v>5 0©ft#Hl/?TetrtBSf 
3^"=>, HAT ell, X>x>5 O^^fCjfJ^jbT 
t>5 WTetlIhJWTe * lKDVS&&&.t>T Z. 
<!: fetes, ij^T. #«£>fc[SMATe©tfi*f«£|3i<ttT 

Uf7 7°S17 8) . CdT\ 
Treflt 3i>>>>5 0frt>nmzmJ]LT^2>b)l> 
?T e(DSmh)l^T e * ^ 6©fFig$Bffl£ btlt$ 
n5t>©T*-5. 

[0 0 7 7] «!SATe7We«HrtK&*££fcf±, 

x > >? > 5 o *» s % m \z m ti $ n x ^ * x * ; u * x > 
v > 5 o a* <=> a ti -r ^ ^ x * ; i/ * { z r> x ^ § t w »f 

b. *Ot*Oi*MPn ii^MP e t©t*6 

bt^xfyT's i 7 2 ©x*;MrP e ^taT-ssaa 

TfflUftVy^ttta* Uf77'Sl 8 4) . -t© 

3 0, 7-/7; h^-^4 0i5 e ttXx>v>5 0 
ffft-5 (7.7">y 18 6ft^LS 18 9). 
[0 0 7 8] IHATe^tiSIrttftV^t 
Ctt. IiATelli^TI>y>5 0 frZliilllr^ 
flWPe^H-I (Pe-Pe-KtxATe) tc 
iO^SLia-r (7f77si8 0) . ;:t, Ktli 
ittofe&T&Zo Lfztf-oX. SiATe/|SiE»tt»t 
BH^X>v>5 0^e.^{3a^bT^-5 h)Ui7T 



(14) 



#W¥10-2 6 894 6 



e^Bih/l/i'Te + iD/h^^ttCliX^MP e 
£*#<-f LT. crofflttJSSftifcx* 

JW*Pefc*^»TX>5?>5 (XDgJRHJilg&Ne *^ 
ISI-WTe *£BI2;£b Wt7^S18 2) , H 
ISS^nfctSffl ^T? 7 y f t-^ 3 0 , 7->Xht 
-*4 0i5«fctfX>i?>5 0*»M£fTfc'5 ttf?^ 

s i 8 6 ftuis 18 9). £ 5 b^^aani 0 . X> 
[0 0 7 9] £Lh§i0J§Lfc0i o<oai^ftij|?;i/-^>ir 

•fcfttf. X>v>5 0O3»Efi«^*&$n5«K»©tt 
It, £M, ^tff6i*onHl:J;oTi>i?>5 0A«* 

*«EK:ffl*anTV»* b)V9 Teill b)lt T e * £ 
C0<lMATetcS-^liTX>^>5 0 Ctfj^-T^X 

^PbWISIPb*SttOtU ±SE©M«Tr e f 

«*a<tfttf. j;o«t*{^. A*7fU9 4©Mm 

1112 2Kffi*-r4Ci:jJ«T?€r*. COilS*. fib 
#<£X*JW¥^£ft±£i££;i£#n?€?5. 

[0080] mimmM<Dm^ih^m2 o^o^m 

mx'it, x>>?>5 o*^*IRt:tB*snT^*x^ 

^t>5x > s? > 5 o *» e> m#-r^€ x £ £ 3 
Ute, X>x>5 o^e.m^$n?>x^.;^sr^35-rs 

:it:J;0i>y>5 Ort^ffl^^x^Jt^S^IIS 
KHJ*-r-6J:5K«IWbfc**. «iBi>y>5 0©— 
bit 0 U*fOlK«K!) £ * cd J: 5 KX >v 
>5 0A»&-HJ-^:x^;i/*sm*-r-5i t^Tfffe^t 

TX>y>5 O^f.ffiAT^tl^M^CajW 
Sut«STt)5:^*^« x»*>5 O^H^Uffi^i* 

nT^4x*MKiwi2 2(rffi^r^^ Micros 

^lTd* J M>y>5 0©BgMl/^T e * SUfif 

5t>CD£bTfcJ;^«, dco«^coffi^w«;w-^>^0 

1 1 £01 2£HWkT£o 01 ltiA^r'J 9 A(D% 
Sti^jPbl;l^TI>y>5 SHARK HI#S 

nx^-5x^;u^tr bwm^mT a * %®jE-?z>m<D 
m^mm)i-^>T$>o. 01 2m>y>5 o*^n 

^fCtti^^nT^'g) N^Tef;S^TI>y>5 0 

e>§n&tc iti^j s tix i^i^;^ k h m^m t d 

*£X>>>>5 0c7)S^h;P^Te * £ Sr^IE-f -5^© 

\x>t>M'm)i-^>r-&z>. 01 l ©^t^;'7^fil]^^iU^- 
3 1 >t::tn>-Ci8l?rr•^>. 



[0 0 8 1] 01 \<D\£-hUWV-?-y<D7. ; ry?S 2 

o ofti >is2o 6 ©ma n* 04com^M^i;u-^ > 

(DXT-yZfS lOO/^lSlO 6©ffiS£0-&© 
T> *Offl|&ttWHt*t5. Xx7^S 2 0 6TI 
«j(ft2 2 ©0figcN d^T 9tJK^Myy 3 >AP 

P £0&SStN d tffiJE%&KHzm-3^TmWl® 2 2 (I 

S 2 0 8) . ^ZTlS^tlS h)^M*Td 

f-XDZry^S 1 0 8TR«3ft4 h^^ffiT d 
*) \ZffijE%&K%mttz'b<D-T!$>Z>o *tjE«*KH. 

«3fli;u-^>'lc:«fc0«!I»!ittbTlliJi*»S*n. n© 
tt 1 £»f SGStfK r e f £©fgfflrtT^tT3. 
[0 0 8 2] £>IftI^J^P n£ft^ (Pn = 

NdxTd*/K + Pb*) (C<fc93}<a6 Uf7 7 p S2 
10) , *6fcI*MPnC3S^TI>J?>'5 Ofr 
eiBAt^i^MPeSilflti Ut77 i S2 1 

2) . ^Bftl*MPnS*65iU. £3218 1S£ 
ttjEttt»CKT?*!l:3T^*;fr&. H4 0ffl*«»)W-f> 
(DTsT-y-fS 1 1 0t^a65i*MPni:^-©fit 

IfeA^T. X*;i/^P n:fcJ;tfX*;i^P e 
te, 7?tJKyjHy->3 >APtIti2 2(D|Hlte 

x>>*>5 OA^tii^-r^^x^jU^P eZMsb&t. 
I^MPel:S^TI>y>5 0©gg|glK»Ne 
*£BSh;l^Te*££iS:^b (Xf7^S2 1 

3) . iSSbfcffl^ffl^Tv^-y^-^S 0, 7vX 

h^-:*4 0i3«fctfX>v>5 OroftJUfcfT&S 

7 7'S 2 26&^bS2 2 9) „ £ 3 bfc463fc ±0 h 

?tM^#yy3 >APtIii2 2©0feiicNd 

0, X>v>5 O(OSS0^|ScNe *tIShMTe 
*tIE«*K©fcfcfi:b&-$*, *SlEtfcS5cK£ffil £ 
bfc<t#© hi^ffitfiT d *tailPb * £(CS^ 
^Tl£S.2>m\ZWlfe-£ftZ>Z\£\Z?3.%. Lfc/ibT, 
iE«ScK**«10t*»I»i. 04(Offi^»J»;l/-^><l: 
H«©ffl3£&*. fc*. Xf77'S 2 2 6&^lS2 
2 gcD^^-y^t-^ 3 0, T->X K-^4 O&itf 
I>^>5 0Oft(iH 04cD7;x^7 P S 1 2 6fct>b 

s 1 2 9~cmmi'itmwtm~T&2>o 

[0 0 8 3] XT77'S 2 0 6TMMM2 2©0$fc&N 
d £ 7 57 -fe ; 1/ * * v v a > A P £ rt* Oil 0 £ 1^ b £ * 
Cte. S-f. m^H-9 9 bfCiO^tB^tl^A'yxU 9 

4<D%Mmnii? b^m^z* Uf7^s2i4) , 

HStt P b * &«*a/u/f*tt««* P b ^MbT^- 
Pb^*a6 Uf7^S2l6) . *ae>fc(iM 
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APbftWMP r e f Ux-y7S 1 1 

8) o ^bT. (UMAPdrtWiP r e itXT(DtZ\Z 

0, 7v7. 0&xtfX>:x>5 0 co^JM^fr 

fci Uf7^S 2 2 6^LS2 2 9) „ 
[0 0 8 4] -13. {g^APd^KffiP r e f xD*£ 
t^^tcte, ffijEtfciSKtf^m^ttAKftMliitfcCDft 
trfc^Mlff^CKiLT^b (7f7^S 2 2 0) . 
|g«L^«iE#icK^MK r e f *ffilZti.t>U^£o 

mm? zmmzntzo uf^^s 2 2 2i5=fciKs 2 2 

3) . £ CLT. Bf^tAKIi, *iIE«*Kftffc*fc£fl; 
S**«{fc«T*«3. HJMSTtt. HtIE«RK#lfJ>M 
\z0. 0 lfc*tt£fc-r*«fc-5£»j£Lfc. «uE«RKrt< 

tt. MKre flCfflO. 7£K£Lfc. fbT. b)V 
irm^MTd * K*|iE**K*JRbfct> Oft fife 
y*Jg^HITd * tbtiSb (Xxy7 P S 2 2 4) , R 

4 0£xt*X>v>5 OOiM^ftfT&S (Xt7^S2 
2 6ft^bS 2 2 9) „ 

[0085] &>±mwLrzm 1 i<D\x>t>wffl)\<-?-y\z 

ifttf. X>^>5 OO— SBO^iSJOfeJcfciiKxOX 
>v> 5 0#*&£||$ tcffi /7 £ n.T lr» 5lWA<I>y 

> 5 0 fr*>thj]ir'<%x.*)i¥tmi3.z> z t iS?T 

fc v A'7fU 9 4»3fe&««?7P b ig^ftP b * t« 
ffll^AP b (d*t)*^T^Ifl« 2 2(CtH^T^^ hJ^© 

fg^M t d * .ft« je-f s . *h snfe t- ;wi7 Jt^ii 

Td* t0te»Ndtft*i;fc»*ft«l!i*ll2 2 fcffl* 

Lit*bT, A'7f l J9 4»Mlt^P 
bfl)BgIPb*SIOtU ±aoBIIP r e f ft/J\ 
S<-Ttl«, xDStHtC, A»;f'J9 4 0*ft«&K: 

$a 2 2izmt>-r^> ztwxzz. z.<D$g$k, i&mwsy 
[0086] in©ai^iijii;p-f>tn ;\'7f'j 

ftfflP b * ftffiO <h^5 *my5r'J 9 403fofcS[ 

fiftif^^^ffi^^jp^a^affl-r-s £ *o 

ttfpSTtft^. 0 1 10tH^$iJ»;U-^>T' 

tt. MSl^MPn ft^fttt 2 2 Kfflar^SX* 
MiA'77'J 9 4 ft3te««-r-5B«tetP b * iUSc? 
t»T*»fc*«, ft*m*«K>i*x>>?>5 0^<=>ttS772 
tlSl^^yrU 9 4*»6.»«$n««*ftK» 
jSibTK»)-r?)X73>-^#>^<i:0«mft(i^- ; 5 
fcSfctt. i6Jfi^x*;^PnftK»«i2 2Cta*-T^ 

ti^Min-yfij 9 4ft3tesw-rss*MP b * t 



■[0 0 8 7] -JfclC, 01 2<D^UWV-^->\Z-D^X 
mWTZ. 01 2«ffi*M^-f>C7T7 7'S2 3 
O&^US 2 4 3C0«n,a43XtX7,x-7 7 P S 2 5 OfcUL 
S 2 5 90ffiSI(3t?UTtt< 01 1 ©tB#KHJ;|,--^> 
COXx-y^S 2 0 2 1 3 ©&aii3xtf Xr--y 

nz<Dmme>mmts.mwiz^T\zisi&-rz>. «t> 0 

1 2<D)l-7->iZ&l,1r2>mW)W2 2 ©EMEScN d 1 7 f 

■t;^ 5? -> a > a p Ltmm t n c t s ©jgjg 

(7,7- y 7° S 2 4 4&HL S 2 4 8 0M fcOHTM 

[0 0 8 8] ^f7^S 2 3 6 -CfSKW 2 2 OHietSN 
<Jt7i't;K^#^y3 J"AP£j&»*Ha£Hi;i* 
tCli. S1\ (BMATeftlt*: (AT e = K X T e * — 
Tc*) CJ:0*«>*fflaftfftt5 Uf7 7'S2 4 
4) o IIT, «IE^^Kft*Cfcg^h;U^Te * ft 

asffiftx>v>5 o*>e,^fstrffi^$n 

T<^£ h^?Tei;I^t*T?abS. i^y 
3 OdhMUMTc *^X>v>5>0^e. 
KIBdH^bt^S hJW^Tetrffl^-r-S^i. (SUA 

mhMTe* iKDmn*%.t>?z.t\z-D^x\-mw 

[0 0 8 9] (BMATe^KffiT r e fKT©t?C 
^ftlS^atlT^-SMft/fl^T^-y^E-^ 3 
0, 7vX h^-^4 0:fc«ktfX>x>5 OOffiWftfT 
(X^-y^S 2 5 2 5 9), IfATe 

«Tre f «tO^:€rir»t«Ktt, «IEff*K^6Bf 
ftAK^S £fc t>© ft*rfc&»IE« j*K £ LT»£ b 

Uf7yS 2 5 0) . K3tbfc||iE«*K3j«H«Kr 
e f &m\Zfc*>ti.^£omf&L Uf 7 7 , S 2 5 2M 
^S 2 5 3) , h^fc^ttTd «m§jE«»Kft*l, 
fct>©ft«fcfcMl^lt^«Td*£bTH!j£L Ur 

7 7"S2 5 4) . mfeisftm&m^T? ^vn—9z 

0, 7vX h^E-^4 0*3j;DtX>^>5 OOWUfftfT 
&5 (Xf77 p S2 5 6^LS2 5 9) . 
[0 0 9 0] HlRiHbfcHl 2<Dih7lUm)V-^y\z 

>->*>5 0*»&*|RH.tH^$nT^4x^;^*tx>5? 
>5 0i»6fflW«Si*Miaft5i<!:t!S:oT 

fflWW7r'J 9 4.S*ftlt4^t*«ft?>. bfc 
!) ? oT, A*7T'J 9 4 03fefe**^PbO@1^{tPb* 
ftfflOiL. ±m<DmmTr e f ft/jN$<Tntf. J;0 
«*lr, A'yrU 94©MtftUlx>i?>5 O^e. 

ffi*atifc»^ft Nu^a5»LTe»*2 2Km*-r* 
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[0 0 9 1] £5 Lfc^^J^#J6^1*iS^JcO»j^m 

4 o t ^n^tmm\zwmM 2 2 nitowwt^- 0 

1 3{I^J*T^^^JC0»)^tti^SM2 OAWi^tr. 

&LTi>^\ Z\(D 7 £.l&W<OWlt)\&fJ : &W.2 0 AcDSffifc 

0J0»)77ffi? l jgfi2 OAOVyy^-fZ OAH 
7>^yt7h56 tdg'&Lfc'f >tD-^34A<!:, 

2^-a-L,fc7^^a-^3 2At^?>«^ 
n, -1" >^-P-^ 3 4AtCtiHffi3-f^3 6 A^lXOtt 
tt^tlTiiO. 7V9U—9 3 2 Atli*X^5 3 5 A 

« ^ffifflijofisffi 1 1*3 m mm <omm t * w<t & £ -5 
A(D^nEffli(D^trtii®«roast©wtctt, $m 

->Xb ; E-?4 0Ali ZCDfyy^-P 3 0 A©7 
•>^D-^32At, Hffla-f;U4 4^(9#^&tlfc 

3 OAOT^^n-^ 3 2 AA'TyX h^E-^4 0 
A©a-?^itoMi4ot^5. ?7>^ 
H7 h5 6(C^^Lfe-f >^-D-^3 4AtrHffl^-f 
;l/3 6 A^OttttetlTl^rt^ Z^vtt—** 

o AcDHta3-r;k3 eAci^sMtsxu y yj > 

^3 8(1 ?7>i?'/t7 h 5 6&CJ&D#tt<=>*lT^ 

[0 0 9 2] ^C0^^JcD»j^ffi^««2 0 ATW;. 7 
^,^p_^3 2 A('K36jX*n^*^5 3 5A©W 
®ffl<D^ffitC*fbT'1'>v-D-^ 3 4Aro£ffl3-f;n 
6 AtrEPSD-r^>«£E*SiJ3-r^ii:tcJ;D, V^v^ 
3 0 i7">7 h^E-^ 4 0 <h£18IWfi 2 2 frSUfifc: 

0tHI»t5. 7 2* a-* 3 2 AfC&i* 

&*nfc**jB5 3 5 Aoin-mmmomMizttVTT,?- 

— 5>4 3<DHffia-f;i/4 4(CPPJjp-r-&*ffi?:Wfflt-^^ 

0 tmmzmt-rz. vtzfr-ox. 

B2 0Ati. ±.misfzmMM<DW}Jltiit)mW2 Otf'frtz 
? f <DW)ft \Z~D (/> T0«l tClfjff T So 
[0 0 9 3] Z\?Ltz^MM<DW]tlliitl : gm2 0 A\Z£ 
tl«. 7 l ?3'P-^3 2A^?77f : &-3'3OA0n 
-^©-^i:7y7 h^E-^4 0 A cdp-^ <h£3Ma& 

[0 0 9 4] ^l*Jg^|CDllj^aj^SB2 0T 

f*. 7->X h^-^4 0 £B»tt2 2KI&0tttt7 v c#, 

01 4(D^^J(7)»i^ai^Sg2 0B(r^-T<i;5{'. 7 



->7.h^-^4 0^x>v>5 0ii7 7-y^ ; &-^3 0 
t®r B 1«^7>i'yt7h 5 6l;:m0ttttTt>J;i\, Z. 
Tufc £WM nWiiWimm 2 0 Ti^ w£5ir«W~ 
3 0 i>-/>5 0^ 0 3coh;i/^<hllK©:<i:m; 

«N 1 T NJU^T e^ilT 1 OjEfe/JW > h P 1 
$nT43D- igft$fi2 2^fiN2<»|HiegcNdCD|Hie» 
TlHlGLTl/^t-rSo i77>?yi'7h5 6«0< i t 
»t>tltz7i/X K-?4 0^6^7>^->+7 h5 6 
\zY)VZ7a (Ta=T2-Tl) ZmiTttUf, 03 
Ofi^G 2 tffi^G 3 <7)fPT^fc>£*l3X*jbWy- 7 
yp"y\-7 V 5 6 i7 7>^->+7 h 5 6 

C0H^i7HfflT2 (Tl+Ta) tftSo -7j, V?v 
3 0CO Ml^Tc £ffiT 2ibTftlitnil 
K»W2 2(C^C0 h^Tc (T 1 +Ta) ^tB7j£ft 
Zt&lZ. I>y>5 OCMNe illi2 2©@ 
CRNd£©l§MEfic3&Nc (««GltI 
«G3 <hOfDT«fc£nSX^;b^) L, 
7c/^T> 7yXh : E-i'4 0©hJWTa?:^77f 

ISfeL. £<0HI3i«:&£««7'f >L 1, L2£t>LT 
^2CDffi«jIi]?S9 2 KflMfc-ttttf, 7yXht-^4 0 

n, z.omtknMz&Qmm-Tzz.izizfs.z. 

[0 0 9 5] £fc. I>y>5 0/|S, 0 3 tfWHIteScN 
eAStN2ThMTe*itT2©lg*'f>hP2t 
JHESnTNfcO. B«j«l2 2*»«[N2 0@C*NdTll 
fibT^5tfS*^5. rcDt^, 7yXht-^4 
0©hJWTa£T2-T 1 T*«6 f.n5lt LT$iJW 

««G2TS!*3SnSX*;^ («*) ^i7^>fy^ 

-f>^-a-^3 4^7^^a-^3 2 iC^LTHte^ 
Nc (N1-N2) ©lHlteS!C"CKl!j« 2 2 <73[Hte7jIfi]t: 

eftiN c c*i;fc*«G 1 T?«:b£ft*x*;MF£B 
MM2 2 H@lSX^^tbT^5. bfc/ibt, 7 
->Xh : E-^4 0©M^TaS, 7vXh ; &-^40 
K± 0 H4Sii5l*T? 5 y ft-i' 3 0 C± 0 

^3 0li> 7->X ht-i' 4 0 C± 0 BtSniWC 

[0 0 9 6] IWoT, ^^JCDid^ai7 t jgg2 0 B 
Tfe, mi^jSS^JWft^{i5^gB2 0 i:0^tr, 7v7> 
h^E-^4 0<Oh;Ui7Ta43 t ttK^7 7^ : E:-^3 00 
Ml^Tc^, (6) *5J;?>'^; (7) iWSDjioJ: 
3*JWTtl«, X>v>5 O^^aiTJStl-SX^^^S: 

1 h;Ui7^^bT^ft«i 2 2 {r^#-T?> z. ttfirt 

£tz. X»«©«i*ffl*«(i2 0 BTt. Hi**! 
«O»*Bl*8ai2 0tH«fr; ^3bfcx>v>5 0 
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2 izmirtzmftomz, i>y>5o*>e>ai^$n5 

WiiJ (b)U?Te£®mkNet<D&) SCUM 2 2\Z 

i,T»m<DniB.x.*)i#&M.\,*mL. a^t'j 9 

[0 0 9 7] TeXNe = TcXNd •••(6) 
T e + T a — T c = T d ••• (7) 

[0098] ifc*,!, ^mm(DW]tnatimm2 o b 

m\zm4 j pmi or^vm 1 2(D\&t]M'®)v-^>*m. 
'fT-fz>z.t&T%, mimffim<Dmi)iiiJ]%im2 
(D%Mm*m?%®$ktmm\z%}%:$:m-?z>z.ttfTZ 
£Mm<DW]jimi}mw2 o btij. t->t. h 

Ta* <- gtf Era * +AT3(iVe * -Ne) 

[oioo] z.ohfzmmm<DW}iJtiif}mm2 obt 

ti, 7yXh ; &-^4 0$:I>'y>5 0i?77f ; £- 
? 3 0 t(DW<D^^>i7v-v7 h 5 6 l^Dttttfc^ 

0 1 7 iz&m-?z>$tB&i<Dmjjtiif) ; &m2 o coj;? 

tc, 7yXK-^4 0i?77^-?3 0iTl> 
v>5 0 £&}#T3gBB<hbTfeJ;^o 

[oioi] 3=fc, ^i««joi*ajASi 20B5, 0 

^ 7 v tt— ? 1 7 ->X h "E- 5> t t ti -5 J: o m 

/&bTt>«fc^o i'5bfc^^J©»j^ai^Se2 ODT 
t±> H^T-S^atr, 3 ODWT^D 

-^3 2D«S7yX ht-^4 0D«P-^^f^i 
^taolfet), 7^D-^ 3 2DtcfiJ;a6&i;*l*:7k 
y\fi£E3 5D(Drt^®<BiJ(75^ffii^bT'1'>^-P-^3 
4DCDHf|rJ-0|,3 etcEPjUB-r-S^JE^W^-r-S^ilC 
iO- ^^J«»^ai^S2 0 BC0^7'y^^E-^3 

0 tmmomfttfvimttiz,* T^^p-^32 
d {3«»jxsn/i*y\^5 3 5 D<D^mmm<DmmizM 

^1-^.^i:II<tD, '£ffi^JcD»j#ffi^8B2 0 BCQ7v 
7, h^E-^4 0 t^C0«)^tnItEi^^ o bfcrt^ 

x\ mmm<Dmf]iatimm2 odii mmm^witnaf} 

SS2 0 Bwr^T©Bjf1sH'P^T^<P1t(c!)ii^-rs 

c:<h^T^?>„ z<D^mmom^tatimm2 oDn^n 
f WJOl^ttl^gf 2 0 B^#t§m gp*,^ 

immw<DmJimj]$iS2 oAmt^momizwitna 

[0102] ^in^j(D«j^tii>'7gB2 o^vmm 
»*b£j&*, 01 9\zm^?%mmmoW]J}iiiJjmw2 

0E©J;5II. 4$|KI!j* (4 WD) (rilffl bT t> <fc 



t-^4 o^/7^>/7jy +7 h 5 6irixo#we»ti-r^ 

S 1 3 O&JctfS 1 3 2(0^3^^X01 5 HWSt 
S^-y^-^JWU-^CDT.xy 2 7 0 

■f J:3K*?y^E— * 3 0© Y)Vi7^m.T c *i:h 
xht-^ai^-fyfflxf'^s l 5 oco&gfrtt 

ATI 1 6 iZM^?Z>7i/Z b'E-^mmJl-^XDX 
f^^S2 8 0!i^LS 2 8 2t;StJ:5i:. X>-/> 
5 OOHteffcNe K*&A/£|gteScNe£ 
ffl^T*5£ (8) H«tOStfi^tl-5tt*7->X b^-? 
4 0 CD h;^*B^«T a * irK^T-SffiJlSrff 

[0 0 9 9] 
[f&6] 

K4f(Ne*-Ne)dl (8) 

7y7 ht-^4 0SIli2 2«tfP»«UT,-*M© 
SMiaRtrittSUTKHU, C1C0T->X h^E-^4 0 K«fc 
oX«*&g5<73&»)$fc2 7, 2 9JIit*. -7j> gg» 
W2 2C05feiStt^-V2 3^LTf0 7l/>ytW 
t2 4l:^Stlt*!5, £©K»«l2 2K«fc^TliMi 
8B(Dffi»rfft2 6, 2 8 ;LGQ<fc5&#f/&CDT 

fc*^Tt>, wa?bfemi nffiwzmmTzz.nmm 

[0 10 3] ^l*«JCO»)^ai^^e2 OT 

EteU >^3 8 a i7*7y3 8 bt*5&5A'J ->7*U 
)V*<D*m#iJy7V>tf* @Kh7>X^ffll>5: 

[0 10 4] *^BJC0^2C0HiS^J<i:LTC0«)^ 

w^gBi i.o K^-qwjirr*. 02 o«^2Hifi0ij 
tLTcoft^m^sBi i o<Dm,temj&&*-?mtftm. 

02 ltt*2H«i«©»^Hl*««l 1 0CD«»JS^c 
0, 0 2 2te^2 5ii60J(DlWjtH7jgfil 10 

[0 10 5] ^2*SS0iJ(D«)^m^S*l 1 0.jWtt*& 

*nfc*Wi. 02'2ii*ti5l;, ?7>?yt7h 
1 5 6\z99ytt—93 OtT->X h^E-^4 Ot^ 

E0tttte>ftT^*fW>Bfc:? p 7**u3 £ ir 120, t 

-*MG l*SJ:tf ; E-:*MG2a*]ft»3tttt&ftTV>5j6 
Sr^^Tmi*Sfi^J<7)i(j^tU^^S2 0**«*ji*nfc 
*M (02) t|PI«0*|«*bT^-5. bfc#oX, $B 

2mmm<Dmtnatimmi 1 o<Dmtii<D5*>mimmm 
(omjjtiijjmm.2 o tm-omf&\z~Dv*T\*, «ioo 

^ss^jcoiij^aj^^ei i ocoi^BjjTt). m*L3S:v»ir 
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mt^tD^mcMytrm^ Zo 

[0 10 6] H2 0K*-r«t5fC, fB2&Kffl<Z)Ktfl(H 
Tjggl 1 Ote. i>y>15 0, x>v> 

150(Oi7 5>57-> J f7hl5 eil^t^U^t'JT 
1 2 4^TO('«g^^tlfc7 P 7^^U^^ 1 2 0, 7 

u^-vi 2 oro-y-^-v 1 2 1 tiis^aftfc*- 

?MG 1 , ^7^ l J*tl20©U^tl22t 
»^atlfc i E-^MG2*J:att-^MG 1, MG2£ 

Knunfi'r^aifiSB 1 8 o admass nx^s. 

[0 10 7] 13 2 l te*"r«fc3fc, y^^^U^-Vi 2 
OH, ?7>?"/t7M 5 6Cttf 1 'fc$IISftt , t I 
SW-y->^-Vtt 1 2 5 «§-&$tlfe-y->^f^ 12 1t, 
ZyyZi/V? h 1 5 6 tHUlCO'J >^^-Vttl 2 6 (3 
»^*nfc>J>^-V 1 2 2i, 1 2UU> 

£f=?-V 1 2 2 ioMKEBStiU-^-V 1 2 1 <D<r\-m& 

23t. i7^>5' ->t7 h 1 5 6 CDSS& 

7^ut:^>^i 2 3 ©bib* 

*U*-V'J71 2 4<h^£«fi&£ftT^5. 
^'J^tl 2 0TI1 -*t>*irl 2 1, U>mi2 

2*5«t^7 p 7^^u^+'j 7 1 2 4ir^-n j en^^$n 

fcU->^-Vttl 2 5, y>y*-V«ll 2 
^iJ^t'J7124 (?7>?yt7hl56) CD3tt 

T5til-5<, ^W^^^^'J^l 2 0CO3tt^» 

KiT} cd A iti t 1 ; C o n T cofMffl tt« * . 
[0 10 8] U >y -V l 2 2 icli, ifj^co^ombffl 
cofttji&aj^-V l 2 8^t-^MGi«i:^$htV) 

•So ^COiJl^I&fctS^l 2 8(i, ?x->^Jl/h 1 2 9 

cj:0i!ri76*3r-vi i i KSuaanT^o. numm 
^tns tmiiteM*^ 1 1 i tmrnrmtKntemtf 
ttsns. ^2 2{C7K-rj;'5t, ccoKj^e^^-vi i 

llif-f7 7l/>ytMtl 1 4K^IS^SnT^ 
•So U^A^T, »AfflAS1110*^lB*3nft» 

*»»K:te&<DB»ii i i6.il ste^an 

[0109]t-^MGllt |Wl»l««J%SffilibT« 
mtfi4M) OM151 3 5 132i, 

BiHKJU&JBjS-raHffia'f ^ i 3 4^*#iHi£nfc7;7 : - 

-?13 3<t&fe5. D-^13 2ll y7*J"J* 

tno co-y->*-v 1 2 1 kns^^tifc-y-^-v* i 2 

5 ll^Sntl^. 7.x-? 1 3 313:, «l73[S]tt*^ 
»!*©»*SSl)ibT»Jic*nT*0, fr-Xl 15H 
If^ntl^. ^CO^r— ^MGIH *AfiB513 5 
C«fc a-fJl' 1 3 4 ^«tt>T»*Sn*«# 

iC0fflS^ffl(C<J;0D-^ 1 3 2 fcBGBHrT&tMfll 



iltlttb, MIS13 5Hi5l^D-^13 
2CQ[Blfej:COffl5^ffltrj:0HffiJ-f 71/1 £ 4 OWMfc 

^■Vtt 1 2 5 Kltt, ^coiHie^S a s £&HJT& 
/\* 1 3 9#t8We>nTV>-2>„ 
[0 110] t-^MG2fc, t-i'MG 1 tR«C|S| 

Tte. Nl^4iTSI^4I) ©MlS14 5S-f 
t5n-^l42t, (HlG^Sr^-rsHffi3-f;n 
4 4*«#|HlSnfcXx- * 1 4 3 <h£fsx.3o O— *1 
4 21i, 75*9 V** 1 2 OCOU >£MMrl 2 2HM 

^snfcu>^tii 2 6ca^snT*(3, xf- 

* 1 4 3 te^r-T. 1 1 5 Ki^mi^. t-?MG 
2C0X7"-^ 1 4 3 fc&*fttt®&§8«(DiiMS£flllL 
T^fSStlT^^o ^C0^B-^MG2 W-^MG 1 t 

U >^4^tt 1 2 6 kh, ^(DmGn&e r s&as-f $ 

W»/A7t 14 9 #SR»?&ttTV>«. 
[0111] B2 ocstipi:. ^2*j|^jco»^m 

1 1 o TWiA&fMflPfiei 8oii * i &K#i£> 
nt^s. -f MffSBi 8 on, i-^mgi 

SrfWf&fg 1 COigHjlHliJS 19 1, t-^MG 2 Srffiid 
1-aj62©K*lHI&l 9 2, paCMgllS 1 9 1 , 192 
SMfrfSttflCPU 1 9 0, -^C«J6T**nyxU 
19 4*>6i*SftTfeO. 1HCPU 1 9 0 1±, 1*33$ 
H, 7-7fflCDRAM 1 9 0 a, JfflaT'py^A^ieS 

tfcROMi9ot>, mmif?) *<fctx 

EF I ECU1 7 0 tjifiSff^^vUT^fflfi^- h 
iO«»CPU19 0l:H, ft 

immm<Dmmcpv 9 o tmm\z. uvown 39^ 
^cD-y->^-vtt 125 <Dm&.ih&.e s . i/V;pa* 1 4 9 
*»6©u >$Mr-v«ii 2 &<D®&ftme r, 

^#yy3>t>1fl 6 4 a*>e>C0T^-fe;^^U# 
yy 3 >AP, ^l/-*^Myy3 >-fe>1fl 6 5 
a*^©7'y-^^Myy3>BP > ->7 h*yy 
3 >-t>-y-l 8 4^e>C0v-7 h^ya >S P, H 1 CD 

ib»ihiki 9 1 fc«tte»nfc2oro««Hftai«i 9 5, 

19 6*e>W«a«Iul, I v 2, H2<DlEi!j[5]&l 
9 2ir^lj"Snfc:2-DCO«ffi^aiSl 9 7, 1 9 8*^ 
C0««ffilu2, I v 2, «*««Hi«l 9 9 a*»6«) 
A*7f'J 1 9 4cr>^§»BRM, A'yrU 1 9 4COffi?7S 
^zWtn ZtitzMtim 19 9 bji^co/tyxU 1 9 4 cd 

[0 112] «WCPU1 9 0*>5li, micDK 

SiHgsi 9 1 iz&ttzntcx^ y^>>fmi-T&z>6m 

Oh7>y7,^Trl&^lTr 6 ZmWltSfflffltm 
SWlt, 2 cDffi»|Hl!S 1 9 2(I^lt?>nfe7;4*-y^ 
>*/M=f-£VT<D6m<D b : 7>i?7>?T r 1 l^LT 



(19) 
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r 1 6 *BWrr *IW««^SW2tA«(B^SnT^* 0 
Z(DWil<Dmm\B\®l 9 l*«fc^SB2©B»|HilSl 9 2 
Y^yVTs^T r 1 r 6 , 1-7 

>*JX*T r 1 1&HLT rl6li, ^ft^tl h 7 > ^ 

x^-f >a-^$wlt^d, -en-en. --#©«K 

7-f>Ll, L2£*tUTV-;*«i->>£ffl!<!:fc-5«fc 

5 2<@-ro^TTBBB$n, *©ft*jiSiic, miomm 

0K19 1 Ttt^-^MG 1 COHffln-f ;k 1 3 4 

^2(7)|g«j|5]?Sl 9 2 -m^-^MG 2c7)H<t : Sa-f 
JH4 4ffl***«j»»SnW4. «S5-f>Ll, L 
2tt, /tyf'J 1 9 4©^7^«t'7'f ^*C. *ft 
•etl^^nT^-S. Lfcrt^T. ftWCPU 1 9 OK 

x*7^Trll&^lTr.l 6 >l$ Woffle £fjjiJfP 
it^SWl, SW2l:j;t)IB*»J»U, =«3-f;H 3 

4, 1 4 4C«ns«i«*PWM4!Wm;oT«lffilW*: 
iEKftfc-rst. Effl3-fJH 3 4, 1 44(3J;0, @ 
te^TWfijtSns. 

[Oil 3] aS2^J6«©»*Hi:*;g«l 1 0 CO 

5. X>>?> 15 0 £[§li|£i$cN eih;^Te iTgfc 

snsie^^hPiTieb. ;©i>y>iso 

*^{ti^$n-5X^;l/^P e ^-©x^l^Tfc-sa* 
SaSEMEftN r t V)V2 T r i:Tgfc$tl§jie*-f 
>hP 2T'J>mil 2 6 BP*., 
X>:x>l 5 0A»6ffl*^n-6l(i^S N^J^LTU 

©P#©X>^>1 5 0 <h'J >^4 S -VW1 2 6 ©0igifc:fc 
«ktf ^^©M&te, 02 3 fcjSSnTH*. 
[0 114] zfy^PV^i 2 o«3# (tJ-^-fMi 
12 5, 'J>^*-V«l 2 6*±^7WJ*t'J7 
12 4) K*W*H<E*^»hJH'©PI«tt. ««^©8( 
^.•5id5K«tn«, 02 4i5±tf02 5 KCftJ^-f-5* 

«<^t^T t ^-5o &:fc. ^7^^'J^-Vl 2 0 fccfetf 

3 3«i©iiii|£^h;i^©iia#te, ±aB©#**ig&flin 

[0 115] B2 4K£tf5«tttt3M©Bte*ttRNfc 

1t>^-VWl 2 5i'J>mil 2 6©$fiiWl 
S, RSPiiCtofci*. ^7^'J*t'J712 4 
OJ««ttCK, <HlS<fc«lR£l : pCft»t5»tUt 

*f-r-5-y->¥ir 1 2 1 ©#iSc©i±T&9, (9) T 

snsns. 

[0 116] 
[&7] 



(9) 



[0 117] X>i?>l 5 OTWeJtef&NeTjUE 

^tlt^O, U >^^ttl 2 6**0te*N rt*II£$ 
nT ^ -S AT H X>v>l 5 0 (DP 7 

>fvt7hl 5 6*i^$tlT^S7 l '7^^U+^ U 
71 2 40lgiC(II>y>l 5 0©|HjiE$:Ne£. 
U>if ^"VWl 2 6 0liiRlI|S|jtotNr$^n7 h 
-r-S^i^T^-S. CKDS^Sril^tt^&JS^^ H© 
B$ £ J*SWi S t ©££ T3? fc> S ft 3 SMEft <t b T It > 
^-VWll 2 5<D|eltei£Ns£#ae>5;L£#T'#-5„ ^ 
T. ^©ifiiiS 0tE»Ns»i» 

(10) ) CiOtWet^ffS. ^©^5(3^7 
U*tl2 0 T«. 12 1. U >^^-V 1 

2 2i3j;tJf7 p 7^^U^ J f U71 2 4©5*>^-fn^2 

ocoiHitesftje-rat. s&©i^©ihM£«;, &£Lfc 

[0 118] 
[»83 

Ns=Nr-(Nr-Ne)H£ (10) 

P 

[0119] vk\z* mfrntzWiW&mz. i>-/>i 5 

(XDbJVPT eZzf^Z-PVlrVVT 1 2 4<Dl£WMC 
£«UBfg<hLT04n r #>£>xKtfUfl$tt5, Z.(Dt%W) 

z>ftm&^<Dt>(Dftm<D^mz£ o , $#$^±©1^1/ 

^Tes iffi^ttR±©h;Ui7Te r tt^llf 1 
#T€r*». £©£€WI^Te s43«fctfTe r©;fc*S 
12, *S (11) *5«fctf5£ (12) \Z£r>Tmt>2ft 

[0 1 2 0] 
[«C9] 

Tes=*Tex-£— (11) 



Ter = Tex 



\ + p 
1_ 



(12) 



[0 12 1] «»f^*«j>«j:Ott«TftJtT**/t»C 

tt. ■M^fcroaoWD^fctntfJ;^. -Tfcfrt, 

^i'tti 2 6 Kta^-r-5 h;u^iHi;*#$Tifii*A« 

^I^DTIfilf-^K^W N;Ui7Tm2$f^ffl$-a-*<DTfe 
5. iOM^Tmlilt-^MGllIiD. hJUi^T 
m2H^B-^MG2Kct0^ffl$#-2)Ci^T$-2)„ d 
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SCliK&D. hMTml tHIfe&Ns £©»TSfr 
StlS^x^Jl^Pml S-y-^i'ttl 2 5^604 
T3o t-^MG2fH EHEO^th^O^riajt 
J&WC&*a»&. ; E-*MG2tt«ft*£bT»f£ 
U h;^Tm2«fcilte*Nr£©ilT*b;£ftS*5i 
I^I/^Pm2 Sft^Jt LI U 1 2 6£ltia 

[0 12 2] flll^MPmUfgl^^ 

^©t^T^t-^MG 1 \z£ D HHfeLTBfiS 

^-r-5fccDi-rn«j;v^e., x>v>>i 5 ofrz&Ji 
sn5i*MPeiij>^«i 2 6tm^$n§ 

T e i HlgSN e i©lTii5S tl5 X^M P e <h> 
h)lZT r iHfeifcN r i©ftT^t»3tl5X^^P 
r ££*L<-t3(DTa5-5<. 02 31:1^11 
-f>hP lT51teSriT^^-5X>v>l 5 0^6Hi^$ 

r tTf*toS*l*»*tbTU>^-\'»l 2 6Hai^ 

H)*snftiAii. f^mai^-v 1 2 8 * itfiiAei 

^tin \z£<omWiWl i 2(;fil^n, fOrV 
>v^r JMf-V 1 1 4 £fl-LTffilWfc 116, 1 1 8 Kfc 

z>mt)£m»%ii i 6, 1 1 8fce^$ns»*tKn 
uxr^M^^iL-r^^e.. Kntfti i6, i i 8 

«Wr* - £ K D HWI-r-6 - LifiUZZ. 
[0 12 3] 0 2 4l:St*tl0tl»>*til 2 5 
©HHB&NsHlETa&ofc^ I>y>15 0©M 
Net'J >^^-Vttl 2 6ffl@SNr £(;:J;oTte. 

iLT»fPU HMTmlt@KtNst©iTSt> 
S*l3«Mx*;l"¥Pml SiHItt*. ^E-^M 
G2TI1 [Hie©*|fi)i h;U*©ftUflT5#l6J£:JWS»C 

; E-^MG2BMitLTi^L> 
Tm2 t0te*N r £©«T*b£tt&mSlX*;i^P 
m2£U >^^-Vttl 2 6 fr£>|HHtrr& ££{'&£>. d 
©»£, t-^MG lTfi«t5«ai***Pml £ 
^ M G 2 THJ^&amx*;^ P m 2 £ £3? L < 
-Ttltf, ^6-^MG ltiStStgl^MPml £ 

[0124] zo Ltcm2nmm<Dmt>mj]mmi 1 o 

tt. -hj$bfc«fc5t;:, ^^^'J^i 20©1MP*# 



•-rSjjJ'S******. X>v>l 5 0 ©jHEtfW >h£ 

'j yyx^rn 1 2 6 <o5i te ^>f > h 

^(Dft^tB^SBl 1 0 t3J:O*fi : $n^04 ) 01 0 
-#J£02 6, 02 9^li3 1l;ft. lf§2Sli60iJ 

©»*HJ:&gBi i o (DijBjtuT, zLtie.cD-r^rcD 
jar. H2 6(Dt±i^$ijw;p-^>tiii3 i coai^^jp;p 

-«5*ffl*&t3-e--6 3.tK«J:0lllWTS*H2 9 £0 3 

o<Dmtimm)v—^y\z^x<Dmm\t.mvs-t^o 
[0125] , %2$kmmo)mt>&Ji%iW.i 1 ot^t 

Hff"r*H2 6©a*«*;U-5 1 >tt, 0 4©tB7li|i!liP 

)i~^>tit«iVT, mwim2 2(D\Ei&$kNd j pmwjm 
2 2 t:as^-r^# rojg^fiT d * tcftAx u >^ 

2 6<D|H||g&Nr^'J>^^Wll 2 6l:|t]ft 

S 3 0 26HLS310) £, -y->^-^«l 2 5©B« 
IsMERNs * £X>5?>5 0 ©@«E»N e fr«*TB« 
BfiSNe*£fflViTS (10) «fc 0 »ttS LTtSt 
3* Uf-^S 3 2 3) £, ^7-7^-^3 0^7 
->X h^-^4 0©$W (X^-7 7°S 1 2 6*5J;tXS 1 
2 8) CftATt-i'MG 1 £^-^MG2CDfl5i]fl|)£fr 

(X^y^S 3 2 6i5«fctf S 3 2 9) £#Sg&-5 
fc^tTB4©ffl#»Jfl;k-^>£H— TfcS. 'J 
12 6H »rf|JftiH¥-fr 12 8, Kj7j£jg* 
■VI 1 liSJctfxi' 7 7l/>ytMtl 1 4S^IT 

116, 118 tflittWtr^stiTV^^e), 
*KW(C^l*SI0'J{r43lt^)IK«)tt2 2C:ffllS-f&t>© 

t-^30, 7vX h^E-^4 0:fc«fctfX>>*>5 0© 
$iJflH£|eJ«IH, t-^MG 1 , t-^MG2 43<J;££x> 
v>l 5 0<D&fflft&m4O7>7-y-7£VT&WiVJt 

T9J«ttaK*^MfTWCff&t>tl*t)©T**. 
[0 12 6] 0 2 6©ffi^®a;i'-^>t3*tt5^7 : ->7 
3 2 6©^:— ?MG 1 ©Wt^f-yT'S 3 2 8© 
; E-i$'MG2©$lJffl)«, 02 7{CCT^f?> ; E-iS'MG 1 
©$iJWP-^>i0 2 8 \zm^-?Z> : t-5>MG2<DMm 

)i-?y&m'tT-rz>z.t\z£iofit£t)nz>o i2 7t:« 

ft5€-^MGl©»-f >ti2 8(r^T-S) 
±-5>MG2(Dffl'ffl)l-3"y\Z. ^-^MGl©h;U^7 
tg^-fiTm 1 *^-?MG 2© Ml/;7fi^MTm 2 * 
S89:3£f -Sffla (0 2 7©S 3 3 0*5J;ZXS 3 3 2,0 
2 8©Xt77'S 3 5 0) *Wi5fc'tJT, 09©7v 

-^MGl©Wi^lTml*H 1t>^til2 



(21) 
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5©@*bRNsSH!^T#C5* (13) iZ&^TWtfeZ 
ft, t-^MG2C hMM!Tm2 * tt, ■ JfcSC (1 
4) KcfcoTtS^ft-S. ; t— ?MG 1 CD bJV^m^B 

Tmi *£Si±j-r -as (i3) *<D£m%i2m\$®fK%t. 

OJcSfct-^MG lcDh;Pi7^flTml * ^ISSt" 
^Citrd;D+»->^irtti 2 5&g«EieRNs *T£ 
j£UTSrtES*«i:<t*«T*-&. yy^mi 2 5CDg 

«0fiRNs*ttI>^>l 5 OCIilBlfitNe * £ 

7M* <- mmTml *+KS(Ns* -Ns) +K6$(Ns*-Ns)dt 



ffl^T5£ (10) CJ:0*a&fc^6 
£@^[5|i|£ftN s * THfE^-a-S £ 

^asiHiteSScN e * rmmzitz z 

m2 *£»tB-T3j£ (14) H, H 

[0 12 7] 
[ft 1 0 ] 



» +>->^-tttl 2 5 
£«X>:x> 15 0 

MGlIt fUl MM 
ytt—f 3 OOtS 

2©h;^MIT 

2 4*»B2 5tCi5tt 
iCJ;D ft 



■(13) 



Tm2*<-Tr*- 



Tml* 



(14) 



[0 12 8] «±CD|«BJiCj;Om2*Sg0iJCOKi^ai^S 

fin*.. i>i;>i5-o©iciii>««& 

>v> 1 5 0fr?>nmzmti2tizx.*)i#&x.>v> 
i 5 o^e.ta^-r^x^^ift&aittttoT 

*>. /bfU 1 9 4©M«t*PbilgttPb*t 
(73iBSAPb(C*0*t/^TX>->*>l 5 0 36»6tH*"T^€r 
I*MPeS«St5il»6, -y->^-VWl 2 5 iZffiW. 

(Dmti&ititi-fztmz. mm.(DmtiTny^^ 194 

Sr^^-r-Sd t^TtS tl^M^, /ts/5r'J 19 
4©3fe4Ht*;&P b©B««P b*$I0 £?&Z.£\Z 
J;0. TJMbfttWtyT-U 1 9 4 *Kit-r*t 

P b ftWglBHrt t *o £ tOl^J^ P n ti^l/ 
^Petroa^tti-^gniitiD, f«L^ 
^«*fr«fcS/Xy-f U 1 9 4©MS*Wi&«I«r4CiJj* 

[0129] mi 2oa*tt»;u-^->i:»>tjf 
wta^wwk-^j/tt. hi 2(Dtat>mm)v-^>tit 

2<DlHlteftNd^ffii(i$tf|2 2Cffl*t 
'Ci ©Jg^iT d * CftATU >^ti 1 2 6 
CD@i|£ftN r >J >^^r-Vtt 1 2 6 K ti^f 
(DjI^ttT r * £fflHTtr>*jft (X^yT^S 4 4 0ftH 
IS45 2) t, *yy*\m\ 2 5«g^@gtNs * 
S:X>>?>5 OOEHEftNe Kf^ATa*EHE»Ne * 
£ffl^T5£ (10) (ciDJfttlLTWje-rSjIS (Xf7 

4 5 6 ) <k. e S*J&*ffla**ft&*jfe 

Uf7^S4 5 8*5J:^S 4 6 0) ?5yft- 
^3 0t7->X h^E— ^4 0 CDftJfPfrft^T^— ?MG 
1 £*-:S'MG2<Offflfl9£fi : fc'5,6 (Xr-yyS4 7 2 



i5iI>*S4 7 4) <t##lfc*fc^*TB4©ffl;&iHlW;u- 
5 L >i:l^-T«)S t . fc*5, Cfte.Offiaoa-&, 'J>y 
¥-fttl 2 6*t||^W^llliS^Jt'^tt*re»tt2 2 
(Cffi^T3^i:> ^^^'J^tUOtt-^MGl 

ftt> v v 3 o \znmt2> z t-D^xi^mmv 

fc. HI 2©ffl*WW;P-^>taft:-5«|gAT 

e £$&€>£iaEJlftg>ftl*I (7fy^S4 5 86HLS 
4 7 6) l:o^TMWt5. 

[0 13 0] Xf^7'S4 4 6t'J>^^tttl 2 6 CD 
BfiRNriTftM^iH^a >AP t^Wlalt 
(MffllgSl 8 0<DWHCPU 1 9 Ott, 

e©Jt5£«T***iJth;i^Te s t (15) 
J:t)«Ul'r.*fflaSff^3 (Xfy^S 4 5 8) o. V> 
*. U >^tttl 2 6CD@teftN r i7ftJK^ 

SI 1 0ttj£*«tettlifc:&4<fc#AT*>«U>. Lfcrt* 
oT, X>:x>l 5 0^e>ttJ#bT^-5 h^Tefi. 
^-^MGlCDh^fg^rfgTml *i ; E— ^MG2C0 
h;Pi7jg^«Tm2 *££fflV>T0 2 4-^H2 5CD#i$ 
Ht:*tt*»f^*«©«O^ViA»&*J&fciC (15) (C 
«fc 0 *36 3 £ t -5 CD T?#> -5 „ 

[0131] 

[ft 1 1 ] 

Test<-±±£.xTml*-Trra* (15) 

P 



[0 13 2] tSWTe s t ttHT. 

MTes t £MCTdMAT e Srgffl-T -Sfflasfr*: 
■5 Ut7^S4 6 0) . ::t, JfjE«*K£*i;fc 
BSh^Te *£fflV>5CDte, H 1 2 cotH^*J^;l/- 



(22) 
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5bT<jgATegj|ffiT5<i:, jgATe^ jTr 
ef<hJt«L (Xf'y^S 4 6 2) . <I3£ATe*WiI 
Tre f J;D*£^<h£tcte, WiE«llcK^6Bf3£iaA 

7^S4 6 4) . «j£Ufc»mfRRK7WSMiKr e f* 

6 8) , u yv^m 1 2 6 traj^-f ^£ mi^©^ 

IT r * fc*jE«*K**Ufct>©S«fcfc h;i^4©^ 
iTr*tlTSSL Uf7yS4 7 0) , ISlJtLfc 
ie^Tt-^MGl, ^-^MG2*J:tfX>v> 

1 5 0 (DfamZftUo (Xfy7 , S4 7 2a^bS4 7 
6) . 

[0 13 3] W±iffiBJbfcgl3 l<Dlii1lfflWl<—3 L >\Z 
Jctltf. x>v>l 5 0©— «(0»«©Jfokfc£*fc,fcD 

x>>?> i 5 o^<bm^zihti^tix^i>x^)v^x. 

§Tr* tH<0fcN r tS*Cfcli^* U 1 

2 Q\Z\£lT?Z>tmz, BfMO^TAyx'J 1 94* 
*WfSi:i!j«T*5. bfcj&^T. A'7fU194 
cD5te!t5:tttt/7Pb(DBaiffiPb*£ffiO tU ±j£©H 
ITrefS/hS<tntf. «k A»yrU 1 9 
4(7)*iSc«i^L(CX>^>l 5 0^f>(B?j$ntl^^ 
f-M»LTU >^^-Vittl 2 6 l:ffi*t§uiASt 
#-g>o WWfc/ly^'J 1 9 4(Dtkmtffitet) 

>i^-V<ttl 2 6 frtH*$nfc»*«:U 1 2 2 

t'^$tlfc»^IXffl^-V 1 2 8 ^Itt-i'MG 1 
<h ; E-^MG2 < hCDF B 1^6®Dffibfc^\ 03 2CD« 

12 6 *^mbT^r-7. 1 1 5^?.B[0aitt)rotbT 
t>J:V». *fc. H3 3«D«»«Oi*Hi*S1110B 
\Z7K~f£ ?\Z, I>^>15 0 fiij#> ^-fv^V U ^ir 1 
2 0, ; E-:$'MG2, t-^MG 1 (DWfcft-S i'SEB 
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